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PREFACE
A decade has passed. Depending on one 's scale of time it may be a significant interval or a blink
of an eye. What was the Alameda is now the Alameda Mall. The trees have grown and the sod is
established. Few oftoday's graduates would remember the thousands of automobiles that once
bisected the campus daily. In 1994 I knew next to nothing about the prehistory of Santa Clara County.
That shortcoming has now been rectified. I was determined that the outcome on my watch at Santa
Clara University would be different than the maelstrom of contention that often characterized the
discovery of human remains. If this manuscript is any indication we been successful in that endeavor. It
has been ten years since the three people discussed herein were found and it has been seven years since
they were reburied. In terms of the seven hundred odd years that have elapsed since these three walked
what would be the Alameda this decade is nothing. Their story is now a part of the larger "Santa Clara
Story" that has meaning to their descendants and all those who call Santa Clara home.
Today we can rest easier with a lessened fear of accidental "discoveries." In part because of the
encounter with these people the Santa Clara University Archaeology Research Lab was established in
1995 to spearhead archaeological education and research on the SCU campus. Now, because of the
efforts of Lab staff and others the University now has a number of outdoor wayside exhibits that discuss
Ohlone culture and Mission Santa Clara de Asis. In 1994 none of this existed.
I am indebted to all of the contributors to this manuscript. Special thanks are due to my co-Editor
Dr. Margaret Graham and Dr. Lorna Pierce for lending their expertise toward the completion of this
project. It could , however, never have come to life without the support of the following individuals and
groups: Chairwoman Rosemary Cambra and the people of the Muwekma Ohlone, and the Ohlone
Families Consulting Service and, from Santa Clara University John McCormick, Construction Manager,
George Giacomini, Assistant to the President; and President Paul Locatelli, S.1.. Furthermore, I wish to
thank Dr. Robert Cartier of Archaeological Resource Management of San Jose for his excellent work on
this project from the field to supervising the analysis and recording in the lab. He brought Milliken in to
. study the beads , supervised Martin 's data recording, and Joseph Reddington 's magnificent drawings of
the materials. I wish to thank my dear friend and mentor Professor Lawrence A. Conrad of Western
Illinois University for his photography of the artifacts. Ms. Demetra Kalogrides typed and formatted the
manuscript. Finally, thanks are due to Mr. Strat Guiliotis of the Printing Post of Los Gatos for his
"construction" of this manuscript and to the Offices of the Provost and President at Santa Clara
University for funding this publication.
Russell K. Skowronek, Editor
Research Manuscript Series on the Cultural and Natural History of Santa Clara
Santa Clara University
June 2004
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FOREWORD
Joseph L. Chartkoff
Immersed in the multitude of activities that fill our daily lives, we move around in our
environment, aware of our surroundings as they appear to us at the moment. Though our degrees of
perception can vary a good deal, in general our awareness tends to be fairly two-dimensional. We see the
space around us and what is in it, but the dimension of time has little or no depth for us in our passage,
and thus has little effect on our understandings about what has happened here in the past and how it
affects us today. For a freshman just entering Santa Clara University, the campus view is entirely new
and there is no image from his or her history that reflects on the view. For a former student who
graduated 30 years earlier and now returns to campus , some significant changes will have taken place to
the campus and the surrounding community, so some sense of the "old days" can affect perceptions and
interpretations at the present moment. A relativel y few visitors may be knowledgeable about Santa
Clara's early history , and can compare the community of today with their understandings of the
community 's nature in the 19th century. Being able to look at the surrounding landscape of today and
envision a time when the hills had no buildings and sheep grazed upon them, while the bells of the
Mission Santa Clara tolled in the distance , is really quite rare, but for those who can, it gives an
understanding about the environment that escapes most visitors.
Yet the area 's history is much richer and deeper than that. The Mission Santa Clara existed some
two hundred years ago, yet human history on the spot may be as much as fifty times or more longer than
that. Forty-nine fiftieths of that history lies outside the knowledge of almost everyone in the region, so
their understanding of the meaning and significance of where they stand is proportionately that much
more limited
Very occasionally, however, a deeper glimpse at this greater past becomes possible. The
relocation of the right-of-way of State Highway 82-the Alameda-from the center of campus to an offcampus location led to the removal of the roadway and an older trolley line that had been buried beneath
the pavement. In the process of undertaking this removal, the construction crews uncovered burial
remains from three prehistoric individuals. Subsequent archaeological excavations and analyses of the
recovered remains has led to the recognition that a prehistoric community existed where the university
campus now lies, but at a time many centuries earlier than the arrival of the Spanish in the area.
Suddenly the timespan of human activity in the campus area is many times greater than previously
known , and with correspondingly greater varieties of cultural experience and diversity involved.
The following report , brought together with great skill and insight by editors Russell K. Skowronek and
Margaret A. Graham , provides a rich trovel of valuable information about what has been found there
archaeologically and what it means. Some of this meaning reflects the kinds of lives people were leading
in ancient times where students now cross over the Alameda Mall, and the very different kinds of
activities people were conducting in those ancient times. Part reflects how these discoveries have already
affected present-day consciousness, and what some of the changes have been in regard to public
appreciation of the place. People who belong to the Ohlone Native American culture in this part of the
state now have a feeling of connection with the Santa Clara University campus that did not previously
exist. Many people in the area who reflect differing cultural backgrounds can now perceive the Ohlone
association with the campus in a way that did not previously occur. Readers of this insightfully-written
and richly-informed study of the campus ' prehistoric past can now enrich and deepen their own
appreciations of the campus ' remarkable heritage .
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CHAPTER 1
SITUATING:
IN TIME AND SPACE
Russell K. Skowronek

Cryin g. Sobbing. Wailing. A universal emotional marker of loss. A husband, a father , a mother,
a sister, a brother, a child saying goodb ye to a loved one, who in their time had, laughed, loved , and
cried. Now ever so gentl y they are laid on their sides in their graves. Was there a last look at a face that
would forever more appear in their dreams and memories. And then as an increasingly shady visage?
Were "their" stories remembered and retold? If so, for how long? We don 't know their names. We
don 't know the name of their people. We don 't know the nuances of their language. We don 't even
know where the y lived. We only know when and where they were found.
In 1994 three time travelers from a different, let us say "archaeological," world of a millennium
ago re-entered the world of Silicon Valley on what is now the campus of Santa Clara University. In
death members of their extended families were drawn together to send them away. Centuries later
members of their extended family came together to celebrate their lives and learn from these honored
time traveling ancestors about their world. It was an emotional time , then and now , because their
mortality had intruded upon the present causing people to act in ways out of their normal routine. At the
time of their discovery, the spectrum of emotions felt by the living ranged from sadness, to anger , to
happiness. Three years later, in 1997, when they were reburied there was a sense of closure and
fellowship that bridged the centuries and today 's polyglot society. The story told by these people is
opening a new chapter in the history of the San Francisco Bay Area.

Thirteen hundred years , a blink of the eye in the history of the world and fifty generations
beyond the dreams of the most tenacious genealogist, we attempt to gaze through the veil of time and
communicate with the long dead . It is an ambitious endeavor, one fraught with pitfalls, created by our
vanity and supposed omniscience of what is ethically right and wrong as regards our past. Some would
say that no matter the evidence our constructions merely represent our world and therefore, all points of
view are correct. Others say the past is knowable by asking the "right" questions and testing them with
quantifiable "data." Is there then a correct answer that we can find? I cannot say there is. Yet, we live
in a new millennium and it is our duty to ask. Archaeological sites , and the remains of the people who
created them are precious time travelers who cross the centuries and re-enter our world. Sometimes
those places and peoples can be avoided in our headlong rush to the future. All too often, however, they
are seen as a hindrance that should be pushed aside with little regard, reverence, or respect. And yet, no
one denies that as humans we seek our roots , our story , our history. A permanence of place that many
feel is missing in the world of Silicon Valley. There is no "there" there. We have one chance to "do the
right thing" and let these visitors from another world tell us their story. The following is "their" story, a
story that has only come about through the cooperation of the Native American and scientific
communities. This is really a " love" story of sorts , told by the people who love them.
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Situating our time travelers in the history of the world can help us better understand their world .
In England the barrow at Sutton Hoo was newly raised , and in France Charlemagne would be born and
Charles Martel would stop the advance of Islam at the Battles of Tours and Poitiers. At this time the
Americas were a world unto themselves. In Mesoamerica the Maya were peaking , and Teotihuacan had
just collapsed. The ancestors of the Aztecs had not even entered what is today Mexico. Meanwhile in
South America Wari and Tiwanaku were emerging and setting the stage for the historic Inca. In North
America corn was transforming the lifeways of the peoples of the Four Corners region and the warm ,
arable valleys and lakeshores of the eastern half of the continent. Soon the well-known Pueblo and
mound-building Mississippian cultures would arise.
On the western margins of the continent, in the area that would be known as California had been
occupied for nearly 10,000 years. Before 2,000 B.C. there was a sparse gathering and hunting focused
population occupying both interior and coastal zones . The San Francisco Bay region was witness to a
changing adaptive pattern. Thought to coincide with the spread of people speaking Penutian languages,
there was a growing dietary focus on bayside, coastal marshland, and riverine resources including
shellfish, waterfowl, and a variety of fish. Additionally people captured deer, antelope, and rabbits , and
collected edible grass seeds and acorns. It was during this period that occupations at the "famous"
Emeryville, Castro, and Coyote Hills shell mounds among others , were first initiated . Exploitation of
these new food resources led to population increase. A growing dense population would eventually split
and form new communities in more marginal interior areas. The end result would be circumscribed
territories with a focus on local food stuffs.
It has been noted that about 1500 years ago there was a dramatic increase in the consumption of

acorns in California (Basgall 1987; Fagan 2003:266). Although highly nutritious, productive, and
storable they are "expensive" to process, requiring long hours of preparation. This once, " low priority"
food became the focal-food leading to growing sedentism, growing populations, and smaller territories
(Chartkoff and Chartkoff 1984). This increase in the consumption of acorns coincides with a time of
drier and warmer environmental conditions, known as the Medieval Climatic Anomaly. The droughts
associated with these conditions may have made acorns a desirable stable food resource that had the
added benefit of being storable. Some (e.g. , Lightfoot and Luby 2002) have suggested that these changes
led to a shift in settlement patterns that would have allowed an even exploitation of coastal and inland
resources in the East San Francisco Bay Area. In the same volume Mark Hylkema (2002) sees evidence
for increased violence and occupation of the interior of interior areas south of San Francisco Bay . In
some cases there is evidence for greater geographical range while in others there was growing isolation .
Where do the time travelers found at Santa Clara University fall in this cultural spectrum? In the
following pages the story of their discovery and what they told us will unfold .
REFERENCES CITED
Basgall, Michael.
1987 Resource intensification among hunter-gatherers: acorn economies in prehistoric
California. Research in Economic Anthropology. 9:21-52.
Fagan , Brian
2003 Before California. Rowman & Littlefield Publishers, Inc., New York.
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Hylkema, Mark G.
2002 Tidal Marsh, Oak Woodlands and Cultural Fluorescence Within the Southern San
Francisco Bay Region. In. Catalysts to Complexity: The Development ofLate Holocene
Maritime Societies ofthe California Coast. T. Jones and J. Erlandson, editors,
University of California Los Angeles Archaeological Institute Publication, University of
California, Los Angeles.
Lightfoot, Kent G. and Edward M. Luby
2002 The Late Holocene in the Greater San Francisco Bay Area. In. Catalysts to Complexity:
The Development ofLate Holocene Maritime Societies ofthe California Coast. T. Jones and J.
Erlandson, editors, University of California Los Angeles Archaeological Institute Publication,
University of California, Los Angeles.
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CHAPTER 2

STORY OF A ROAD: THE ALAMEDA
Gerald McKevitt, SJ.

On September 20,1989 rejoicing students, faculty, and staff from Santa Clara University gathered
in the empty lanes of The Alameda, an historic road running through the campus. They had assembled
to commemorate a long-awaited event: the closing of that thoroughfare. Once a primitive trail linking
Mission Santa Clara and the pueblo of San Jose , The Alameda had morphed in modern times into a busy
state highway bearing a tidal wave of traffic through the heart of the university grounds. By the time the
thoroughfare closed in 1989, tens of thousands of cars and trucks swept daily through the campus. With
the rerouting of the road, The Alameda was permanently and irrevocably liberated from the vehicles that
had for decades disturbed the peace and endangered pedestrians. Thus President Paul Locatelli told the
crowd gathered in celebration, "This is a very important moment in the life of the University."!
The festivity of 1989 recalled the celebrations of earlier Santa Clarans on that same roadway. In
the eighteenth century music-making Indians and missionaries strolled its arbored lanes in religious
procession, and settlers from Sari Jose rode in cavalcade to the mission to attend mass on Sundays and
holy days. During the Gold Rush era ,The Alameda grew thick with the dust of wagons carrying lumber
and bricks to build the college and the burgeoning town of Santa Clara. Uniformed student cadets
marched down its path to San Jose during the Civil War to show off their military skills. The Alameda
often brought distinguished visitors to the campus, including President Theodore Roosevelt who came to
address the student body in 1906 accompanied by an escort of Rough Riders. Some people still recall the
victory parades of the 1930s and 1940s when crowds gathered on The Alameda to cheer university
football teams returning from Sugar and Orange Bowl games.'
The Spanish colonizers of Santa Clara built the Alameda because they (not unlike contemporary
commuters) found travel in the Santa Clara Valley difficult. The poor quality of the trails linking
settlements made burdensome the task of feeding the colony's population in the days before agriculture
flourished. Spaced about a day's travel from one another, the California missions' chief link was El
Camino Real , a public or common trail that stretched southward from Mission Santa Clara and the other
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Bay Area missions to San Diego and to Mexico.' But mule trains found it difficult to cope with its rainsoftened adobe soil. Felipe de Neve, the founder of San Jose, once complained that even when the rainy
season ended in February, California roads remained blocked for more than a month afterwards. When
the British explorer George Vancouver traveled from San Francisco to Mission Santa Clara in November
1792, he encountered six miles of marsh "through which our progress was very slow, the horses being
nearly knee deep in mud and water. ,, 4
The impassability of local paths vexed the Franciscan founders of the mission. When the city of
San Jose was established in 1777, they agreed to take care of its religious needs, but in heavy rain the
terrain between mission and town became a bog and made the trip onerous. "To get from one to the
other," notes one historian, "required a circuitous journey of nine miles, though they were only two miles
apart. ,, 5 To facilitate travel for settlers who came to the mission for religious services, The Alameda was
built in 1799. It was the creation of Franciscan Magin Catala and Christian Indians living at the mission.
Raised in the center, the road sloped away to drainage ditches dug along each perimeter; one lane was
reserved for wagon traffic and the other for pedestrians. The three-mile roadway became known as "The
Alameda," a Spanish term for an arbored grove or a tree-lined walk or avenue.
Down the center and along the sides of the passageway, Catala and his co-workers transplanted
starts of native willow trees (some sources say they were poplars) from nearby groves." The three rows
of trees not only absorbed moisture, they also shaded travelers from the sun and protected them from
herds of cattle that roamed the potrero or pasture lands between mission and pueblo. In the midnineteenth century, an early settler recalled, "the whole country round was one vast pasture ground on
which grazed numerous herds of cattle, almost wild. "? Some authorities claim that The Alameda was the
first real road in California. Although it could be a dismal journey in winter months, it was superior to
the Camino Real , which remained little more than a frequented trail connecting the outposts of Spanish
California."
This historic roadway has undergone several relocations since its first construction. For nearly
thirty years its northern terminus was the large plaza in front of the mission church of 1781. Located
between today's Franklin Street and the present entrance to the University (a large redwood cross now
marks the spot), the mission was moved to its present campus site in the 1820s. With that shift in
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locations, the course of The Alameda bent toward to the new church. In the years that followed, growth
of the college and town brought still more realignments.
The Gold Rush initiated other changes. The road remained the chief link between the towns of
Santa Clara and San Jose, but it carried increased stage coach traffic between San Francisco to the north
and other cities down the coast. The Alameda was no longer the state's best road , however. Its three
rows of willow trees, many reaching over forty feet fall , had grown to gigantic proportions. Once
considered a boon, their shade became an inconvenience because in the rainy season it kept the highway
boggy after the surrounding open land had dried up. This necessitated building a partial detour south of
The Alameda near San Jose that was (significantly) dubbed the "winter road."? The water-logged
passageway still presented problems, however. In 1861, for example, a disappointed Santa Clara student
diarist recorded that rain and mud prevented the College Cadets from parading from the campus to San
Jose " because the roads were very bad. "!"
In 1862 Hiram Shartzer of Santa Clara offered to improve conditions by making The Alameda a
toll road. Shartzer graded the thoroughfare, filled in holes, and installed toll gates that charged ten cents
for buggies and $1 for stages. Displeased at having to pay passage on a road that remained a quagmire in
the winter, the public welcomed its repurchase by the county six years later. Once again opened to free
travel by private vehicles, the road also offered passage in horse-drawn cars. For a dime passengers
could now glide down shady The Alameda on a narrow gauge railroad line, which iocal boosters claimed
was "the west's first interurban horse car line."!' By the mid-nineteenth century, the beautiful avenue
became a favored location for the grand mansions of the wealthy. Progress knew no bounds in the
Gilded Age.
Students at Santa Clara College took great interest in The Alameda because its horse cars
conveyed them to entertainment in San Jose. "Few indeed are the towns which can boast, as we can , of
an avenue three miles long," one humorist wrote in 1874, " w ith another cheerful town- (we crave
pardon we should have said .£i!y)-at the further end of it.,,12 Another student writer described a ride
down the tree-lined avenue on the horse car in 1870. "The cars roll along between these two rows of
trees," he wrote; "and in summer, when the willows have their leaves on , they form a vast arch for long
distances, only here and there letting in the sunbeams." He continued, "The seats on the roo f of the cards
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enable you to catch the slightest breeze and to enjoy nature spread out around. You hear with joy the
lowing of cattle and the larks and linnets warbling their loud morning songs.''"
Within a few years that pastoral scene was transformed by nineteenth-century technology . In
1883 the College introduced electric lights to the campus for the first time. Five years later electrical
trolleys began replacing horse cars on The Alameda-and with the horses went the wall of willows (Fig.
1). The middle row of massive trees fell to the woodsman 's axe. Although officials claimed the willows
had to be removed for safety reasons, many local citizens believed the ancient trees were felled solely to
make room for the overhead electrical line that powered the streetcars. 14
Another innovation was introduced in the 1930's when the electrical trolley was replaced by still
newer technology: a gas powered bus. The clanging of the last trolley bells on The Alameda sounded on
April 10, 1938. That night from nine o'clock until midnight the last run of the trolley was celebrated with
free rides. The rail lines were then removed or covered with asphalt, and The Alameda prepared for
increased automobile traffic. The remaining rows of ancient willow trees had meanwhile all but
disappeared.
The automobile, that great transformer of American life, continued to alter dramatically and
irrevocably both The Alameda and the Valley. In the 1930's the town of Santa Clara boasted a
population of six thousand; nearby San Jose numbered only sixty thousand. By 1980 they housed nearly
88,000 and 630 ,000 persons, respectively. Mushrooming population growth in the post-World War II
years brought a massive commitment to road construction. The number of motor vehicles in Santa Clara
County exploded from about 74,000 in 1938 to over one million fifty years later." In 1925, the city of
Santa Clara had reported that its streets were "unpaved and neglected and too often bordered with
weeds."!" Forty years later, it boasted that "freeways move in all directions from Santa Clara, north,
south, east, and west."!'
The University shared in that growth and change. Having begun in 1851 with a few adobe rooms
and a small portion of the mission gardens, the school had spread eastward across Alviso Street two
decades later. As a consequence, the campus found itself for many years divided in two by that
thoroughfare, leading some university officials to propose transferring the institution to a new location in
Los Altos or Los Angeles. A decision by the town of Santa Clara in 1910 to close Alviso Street helped
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Transportation Agency

Fact Sheet
_

Sonto Claro Coun ty Bus. Light Roil

333 1 North First Street
Sa n Jose. CA 95 134·190 6

#1 - Collishaw Trolley

Trolleys In
Santa Clara
County:

Electric trolleys were pioneers of modem-day public transportation. When $750
would buy a house, and a newspaper cost only five cents, trolleys were state-ofthe-art transit. From the late 1880s to the late 1930s, electric trolleys operated in
San Jose, Santa Clara and throughout the County - on nearly 130 miles of
trackway at the peak of the era. The birth of bus and automobile travel brought an
end to local trolley service, but the trolleys were not forgotten.
Since 1982, the nonprofit San Jose Trolley Corporation and its hundreds of volunteer workers have been restoring six historic trolleys that will run on the Downtown
San Jose Transit Mall. The Santa Clara County Transportation Agency operates
and maintains the trolleys . The cars run on light rail tracks, serving a 2.5-mile route
that includes service to the Civic Center and Downtown San Jose Transit Mall ,
carrying riders to their work , shopping and enterta inment destinations.

Car 1
History:

Passenger
Capacity:

Car 1 was built by the Sacramento Electric, Gas & Railway Company and ran in
Sacramento from 1903-1906, and in Santa Cruz from 1906-1923. It is an exact
replica of a trolley that operated in Santa Clara along The Alameda from 1905 to
1930. In 1985, the trolley was found in Santa Cruz, worn out by usage, weather,
termites and various tenants throughout the years. The trolley was donated to the
San Jose Trolley Corporation and has become the fifth of six trolleys to be restored
by them. The restoration project was sponsored by Ray and Lyn Collishaw, who
contributed $150,000 to the project.
45 (Seated)

Dimensions:

39' long

Restoration
Cost:

$500 ,000 (estimated) in donations and volunteer work hours

Description:

Operation:

12'5" high

8'3" wide

Weight : 19 tons

Called a "California"-style car because of its open ends and closed center sections ,
Car 1 features a solid ash interior and a unique convertible mid-section. Featuring
removable sides and windows . the trolley's center area can be easily outfitted for
summer operation . The car has been fully restored and repainted in its original
yellow and green color scheme.
Car 1 is driven by four 27 horsepower motors , one on each axle , and powered by
overhead electrical lines. It is operated by two control levers, one to start the
electrical flow that moves the car, and one to activate air brakes that stop it.

Fig. 1
9

keep the college on its historic site. Once it was no longer cut through by the city street, the campus was
enlarged by the purchase of additional property thus laying the ground for expansion and new
construction." Although still a small, country campus of 700 students in 1940, the University enrolled
ten times that number fifty years later. " With the construction of new buildings on six acres of land
acquired across The Alameda in 1953, the school found itself once again divided- this time by a busy
four-lane state highway. The installation of traffic lights offered only a partial solution to the problem.
By the 1980's, more than 40,000 vehicles swept daily along The Alameda and through the campus. That
figure , joined to 18,000 pedestrian crossings every day in the two-block area, gave the highway one of
the highest accident rates in the state."
After years of negotiation between Santa Clara University, the city of Santa Clara, and the state
of California, the campus portion of The Alameda was finally closed in 1989.2 1 Five years later, the
asphalt of the former highway was replaced with landscaping (Fig. 2 & 3). The closure and relocation of
EI Camino Real brought obvious advantages to the university, to the city, and to thousands of commuters.
No longer impeded by stop lights and multiple pedestrian crossings, commuters gained freer and quicker
passage through the area. The reroute enhanced "the quality of life and development of the community,"
Santa Clara's mayor noted, and it facilitated the cleaning up and development of deteriorated portions of
the city ."

For the University, the closure of The Alameda brought not only greater safety, but a greater

sense of unity to the campus. Less well known perhaps are the historic benefits of the change. Long
buried beneath city streets and houses, the ruins of the 1781 Mission Santa Clara were rediscovered and
partially analyzed by archeologists. Their findings enhanced our understanding of one of California's
largest and most important missions. The creation of an archeological park on the site also served as a
visible reminder and monument of the eighteenth- century institution to which the university, the city,
and the county of Santa Clara trace their origin.
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mares thecompletion ofthe long-awaited
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The Greening ofSanta Clara University
New campus landscaping mixes history with ecology
SantaClarais going green. This summer
Aback-to-school issuebrimming
while students wereaway, crewsbegan
witharticles on newfacilities and
replnoing tho ohain link foneee our
campus improvements, as wellas
rounding the campus with trees, Dowerother ways to be a student at SCU: . ingshrubs,and a stuccoand wroughtthe newCollege 2000 for adults and ironwallon the newEl Camino.
the 1170 Minutes" and "Back to the
Where TheAlameda used to ron beClassroom" lectureseriesfor
tweenOrradreLibrary and Benson Center, a stretch oflawnwillextendthe
alumniand friends.

i

pm!!'

rt
l;ULnd

Vmtage Santa Clarawinefestival
celebrates its 10thanniversary.
Page 3
Alumni community service network
is taking shape.

Page3

Newcomers and promotions forthe
Bronco coaching staff.
Page7
Basketball seasontip-off against
Calin newSanJoseArena.
Page 7
+

Closing the books on the secondbest fund-raising yearever.
Page 8
Ways to rememberSCll and those
whoare dear to you.

lookandfeelofthe Mission Gardensto
the center or student life.
"SantaClaraUniversity is on the
move," said PresidentPaul Locatelli, SJ.
"ntese improvements beautifythe campusbyintegrating the landscapeand
architecture. More importantly, they
locate the Mission Church, symbolizing
our Catholic identity, at the center of
the University.
"We couldnot havedonethis ~thout
the vision and generosity of our loyal
alumniand friends, including John and
SusanSobrato, whohelpedmakethis
possible."
Efl'orts to closeTheAlameda began in
1958 and heated up duringthe 1980s.
Onthe FeastofSt.Clarein August 1989,
TheAlameda wasrerouted, and the road
in the middle ofcampus wasclosed.
Making the newcampus a peaceful
and beautiful placeforstudents and
faculty is oneofthe University's top
prioritiesin its ongoing funding campaigns. Giftsfromalumni and friends
first helpedconstructthe palm-lined
entrance, and nowtheywill be a keyin
creatingthe campusofthe 21stcentury.
The newplanfor making SantaClara
greenincludes exciting academic and
community components. In the wide

Thisis a bird..·•

viewof01lIl

J«tiorI ofSa314 Qaro 's prettin'.
frWMr-J'IL'. Walkuuy&,
6nIcJIa, Il1JIJM u-, bW rucb,
_1i9ftli7lg, tmd~
~lOillmabtM_sqft
and pl«uaal/ur ~

dirt fieldbehindCasaItaliana residence

hall, professors, students, and members
ofthe community will be plantinga vegetable garden. In additionto making
the campusprettier, the newlandscaping alongthe path of the "old"Alameda
roadwaywillimprove the educationthe
University can offer.
Two professors, Janice Edgerly-Rooks
in biology and Russell Skowronek in
anthropology, suggestedthat the Universityuse the re-landscaping as an opportunityto create outdoorlaboratories.
Miniature"ecosystems" will provide
studentswith hands-onlearningexperiencesright outsidetheir classrooms.
Oneofthe Iirst ecosystems being

Pasle7

Fig. 3
12

planned is an oak habitat in front of
HeateyLawLibrary. "Mature oak trees
can be purchased, and the area w.!11 be
lovely veryquickly," said Edgerly-Rooks.
WJ1len biology studen~ can iiwestigate
waysplants tolerate drought,andanthropology studentscanprocessacOm!
usingancient techniquesoflocalindigenous peoples." Otheroutdoor learning
environments on her wish list includea
desert and chaparralarea,a hummingbird garden,anda redwood habitat.
As asphalt and concretegive wayto
newgreenery, you'll finddetailsabout
these outdoorlaboratories andcampus
beautification in SCUCJpdaIe andSanta
Clara Magazine.
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CHAPTER 3

THE ALAMEDA MALL PROJECT
Russell K. Skowronek

THE ALAMEDA REDEVELOPMENT PROJECT
In December of 1982, Dr. B. Mark Lynch of the Santa Clara University Department of
Anthropology and Sociology was struck and killed by a motorist on the original route of
Highway 82, EI Camino Real-or the Alameda through the center of the campus (Jenkins et al.
1998). Twenty years earlier in 1960 the City of Santa Clara and Santa Clara University
requested that the State study the realignment of Route 82 following the University's purchase of
lands east of the right-of-way and its plans for the construction of a library, classrooms, and
residence halls and the increased student pedestrian traffic that would result from this expansion.
Although it was too late for Dr. Lynch , plans had already been initiated by the California
Department of Transportation to re-route the busy highway around the university (Mayfield et al.
1981; CALTRANS 1985:5-6). By 1990 the new road was opened and the old Alameda closed
through campus.
Late in 1993 following the end of a seven year-long drought the plans were being
finalized for the demolition of the roadbed of the original right-of-way of the Alameda. Under
the direction of John McCormick, Santa Clara University Project Manager, the Alameda was to
be transformed into a green swath that would tie together the east and west sides of the
university that had been split by the busy road. On November 23, 1993 after discussing with the
author his concerns regarding the possibility of encountering archaeological deposits, John
McCormick contracted with the cultural resource management firm, Archaeological Resource
Management, Inc. (ARM) of San Jose to monitor the project. On December zo- the asphalt
roadway began to be removed revealing evidence of parts of the Eberhard or Santa Clara
Tannery (Harris et al. 1995) and sections of the ties and roadbed of the San Jose-Santa Clara
streetcar line that had ceased to run in 1938 (see McKevitt this volume) .
By the beginning of February 1994 Elena Reese of ARM had been monitoring the project
for nearly a month. On Thursday the Third the backhoe bit into the earth a few inches from an
existing curb in the Bannon Hall parking lot and pulled most of the remains of a human body out
of the ground and deposited them on an existing pile of earth. There surrounded by roof tile
fragments, blue transfer ware and annular ware table ceramics, and the head of a miniature
ceramic doll was part of a human cranium with a cerithidea shell resting in an eye socket.
Dubbed Burial #1 the questions about its age and cultural affiliation began to form . The few
fragments that survived in situ were fewer than six inches below the modem surface of the earth.
Did the artifacts tell us this was an historic burial or were they incidental in the generalized smear
of an urban environment? Only analysis of the body and the artifacts would tell us (see Bratt;
and Skowronek below). Construction was halted in the area and a telephone call was placed to
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the Santa Clara County Medical Examiner's office (see Chapter 4 this volume). This was the
birth of CA-SCI-755.
The next day, Friday February 4, more than 400 feet to the southeast another backhoe cut
into the earth some four feet below the historic grade of the San Jose/Santa Clara streetcar line.
This time we were lucky. Reese found an intact double grave. Burials #2 and #3 were clearly
ancient, and interred together. Lying in a flexed position, facing each other with their knees
nearly touching and their fingers almost entwined were an adult and an adolescent. These would
be the first prehistoric human remains to be identified and ultimately minutely studied from the
Santa Clara University campus. Once again questions began to be formulated. Who were these
people? Were they related? What was their world like? How could we learn about them, and
from them?
On Saturday February 5 Burials #2 and #3 were exhumed. And the search began. I
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The Santa Clara
seu rennovation

finds lOOO-year-old
human remains
by Rosanna Feldman
The construction taking place on the
former Alameda unearthed the remains
of three Native Americans last Friday.
Acco rding to Russel1Skowronek , SCU

street car tracks were positioned . The
adolescent, remarkably preserved, was
found decorated with strings of clam
shel1saround the neck and wrists; abalone shel1s were underneath this indi·vidual. The sex of neither individual
professor of anthropology and sociology, has been determined.
one finding was the remains of an adult
and an adolescent, approximately 13 or Archaeologist over sees const ruction
John McCormick, the construction
14 years of age, buried together about
1000 years ago. The other discovery was manager for SCU's Architectural Serthe remains of a middle-aged female, in- vices, said that the remains of the
terred 100 to 200 years ago.
middle-aged woman were discovered
Skowronek said the unearthed pair, dis- by archaeologist Ellie Reese of Arcovered at the intersection of the old cheological Resource Management,
Santa Clara Street and the Alameda, "rep- who was hired by the university to
resents the first unambiguous evidence . oversee construction on The Alameda.
.
. The woman's remains were found at
of Native Americans using the sight of
modern Santa Clara University in the pre- the south end of the Bannan Han parkmission period."
ing lot. Found with the remains-a eraThe adult and adolescent were buried nium, long bones, vertebrae and rib
together and facing each other, in a curled bones-were "bits of ·pottery, white
up fetal position, four feet beneath the porcelain pottery with a blue design on
See REMAINS back page
ground, underneath the area where the old

News
nb
Remains found in Alameda construction
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continued from front page

it," said McCormick. Pieces of
shell were found in the eye sockets of the remains, leading the archaeologists to believe that the
remains are of a Native American
descent.
According to McCormick, when
sacred burial grounds of Native
Americans are discovered the procedure is "to get the (county) coroner to look at it and sign it off, and
to get the Native American Heritage Society to look at it and tel1
us what to do with the bones."
A Mem orandum of Understa nding
Lorretta L. Wyer, who is of
Ohlone Costonoan lineage, was
contacted by the Native Heritage
Commission to observe the human
remains last Friday. When Native
American grave sites are unearthed
or discovered, the commission's
policy is to contact the next living
descendant through the usage of
rotating lists of living persons of
specific Native America n ancestry.
When
Wyer
met
with
McCormick and Skowronek last

Friday to discuss matters , she requested that the human remains be
exhumed because of the possibility that they could be damaged by
rainy weather conditions and construction. The human remains are
temporarily in the possession of
the Anthropology Department.
Wyer said, "John McCormick
seems very intent on working with
the local tribe developing a memorandum of understanding on what
to do with remaining exposure,
analysis and reburial of the human
remains." Wyer is recommend ing
that the. university contact the
people of the Muwekma Tribe ,
since their ancestors are most
likely to have inhabited this area
in the past. Both the Ohlone
Costonoan Tribe (Californian Costal Indians) and the Ohlone
Muwekma Tribe are members of
the Esselen Nation .
Social Justice
Although the remains of both of
the adults were disturbed by the
steam shovel during construction
last Friday, Skowronek said that
construction immediately ceased

once Reese noted the findings. "In
the school's interest, Santa Clara
(University) is obviously very concemed with issues of social justice," McCormick said. "We want
to work with the Native American
community to do everything correctly."
McCormick said he would like
to see the remains buried a matter
of feet from their original location.
In the future, he would like to see
if the new burial could be witnessed by students and faculty of
the Ethnic and Religious Studies
departments, as wel1 as the Native
American community.
However, he also said, "What we
would like to do, before the burial,
is to do a complete analysis of the
skeletons, so that we can learn
from them about what life was like
here (in the past)."
McCormick is interested in the
how the lives of Native Americans
were changed by the Spanish and
Mexican period missions in the
late eig hteenth and ·early nineteenth centuries. In addition, he
would like to display some of the
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artifacts at the de Saisset Museum
prior to the reburial for educational
purposes . However,
said
Skowronek, "If the Native American community prefers that everything is to be reburied and nothing
else is to be done, we will respect
that."
When asked about the ethical issues involved in tampering with
the graves of Native Americans, .
McCormick said, "We're not real1yputting a building on top of it.
When you real1y look at it, it has
already been desecrated in the past.
And what we don't know is that in
the past, it was found, and just
moved over and left there-and
nobody said anything." He also
said the hole , where the Native
American woman's remains originated, is paved so that archaeologists wi11 have"...a place to stand
to do the excavations for the rest
of the finds."
Reese said that parts of an old
redwood tanning vat was also
found at the sight, near room 402
of the Mechanical Engineering
Building. Apparently, the ash

found in that location indicates that
the tannery of the old Santa Clara
Mission experienced a fire.
Archaeologist fears va ndalis m
Reese expressed concern regarding the possibility of vandalism to
the archeological site. She said,
"As long as they are trenching, it
is my responsibility to look over
artifacts , (but) I can 't sit there and
play watchdog."
Skowronek's Proposal
Skowronek wishes to perform
test excavations in the neighborhood block bounded, specifically,
by the old Alameda, Benton Street,
Franklin Street and the new
Alameda. He has already applied
to the National Endowment for
The Humanit ies for the funding of
this tentative project. He said, "I
should be hearing from them later
this spring."
McCormick added , "There are
5,000 people (presumably Christian Native Americans) buried to
the north of the old Mission and
right around Franklin Street. "

March 2, 1994

Artifacts help date Native American burial
Cardboard boxes hold the skeletal
remains of the most recently uncovered Native Americans buried on
what is now Santa Clara University
grounds. The two prehistoric skeletons found in the Old Alameda
were surrounded with shell jewelry,
which is now also carefully labeled
and stored.
"This find is one in a hundred because of the richness of the associated grave goods," said Russell
Skowronek, assistant professor of
anthropology and campus archaeologist. "Most burials of this age are
found with no or very few beads or
decorations, but this grave held 20
abalone shell pendants and hundreds
of Olivella shell beads. "
Skowronek said the abalone shell
pendants were the best indication of

the age of the grave, with their serrated edges and unique style of drilled
holes.
"We're discussing research possibilities with the local Ohlone community," Skowronek said . Eventually,
he said, the bones and artifacts will be
reburied "only a matter of feet from
where we found them."
Pictured here are round and oblong
abalone shell pendants, Olivella
shells and Olivella shell disks. The
deer rib tool in the foreground might
have been used in sewing or patching
nets, Skowronek said. "Or it could
have possibly been some kind of
shaman wand used for healing or
other purposes. If it was a wand,
there were probably feathers attached
to it. We can't be certain as to its use
without microscopic analysis. "

Olivella shell beads found with two prehistoric skeletons
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'Hard to rat on mice
as they couldn't
dial magic number

Y

OU NEVER KNOW what's going
to happen when you start re,
modeling. At the hilltopSanta
Clara County Communications Center
in South San Jose, a major renovation
.proiect ousted mice, which apparently
had been wintering in nests in the structure's walls. "We had them popping up
all over," says communications supervisor Evans Parker. "On top of the
fridge. Even on the computer keyboards." Since noone could call 911 for
help (the center is the 911 headquarters), dispatchers resorted to traps,
with more than 20 little squeakers
caught at last count. "But we haven't
trapped any in the past few days,"
notes Parker. "We're back to peaceful
coexistence." But nobody is calling the
,remodeling "a Mickey Mouse job ."
Workers landscaping over what once
was The Alameda through the Santa
Clara University campus, meanwhile,
unearthed skeletal remains of two humans believed to be of the Ohlone Muwekma tribe. "This is the first unambiguous evidence we have that prehistoric
Native Americans lived and buried
their dead on what is now the campus,"
says Russell Skowronek, assistant professor of anthropology. And on campus
they'll stay. After consulting with
American Indian leaders, SCU plans to
rebury the pair where they'd remained
so peacefully for 1,000 years or so.
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34.

Type of Investigation:

35. Site Accession Number:

36.

Photos:-..J-ye:,:s::..-.

37. Photo Accession Number:

Cultural Resource Management: C ons tru ct jon Monitoring

_

Curatcd A t: S ant a Clara Uni ver sity
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_

Taken By: Roh ert Cartier
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_
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BURIAL RECORD
nate:--1J1-J 1Jl?

Site No.

Location within site:

IAltJ\ tOU(A\\1l!h~

Depth from: Surface/datum plane

(~~

~~~~~

Recorded by: ~k~Ct vf,v~

jJ\-l;Cl---1fj~

J161?~tO e I ~\?1, ~uV N
I

--------------Exposed by: ~k»c, I f?t.1~ aVtd. fVr-p{

Type of Disposal:
Primary Inhumation
Redeposited Inhumation
Primary Cremation
Redeposited cremation
Other

Burial No.

Position of Skeleton: L'\VlWlOW(\ - Motk V(tv\owtl
VN) \1 ~ w.-VU t.
Extended
------------

X
_
_

Tightly Flexed

_

_

---------

Semi-Flexed

-----------

Sitting

Preservation of Bone:
l MlM ~dfcthll )

Poor

X

_

Left Side

------------

Fair

Good- - -

Right Side

_

Face: Up

Down

_

Age Group: (see page 3)

North- -South- -East- -West

Infant
Child
Juvenile
Adult X
Unknown
---

'Orientation:

----------

Articulated- - - - -No- - - - Other- - - - - - - - - - - - -

Osteological Inventory: (X equals present, 0 equals absent)
cranium: whole
mandible
hyoid
scapulae r.
clavicle r.
sternum
pelvis
coccyx

partial

I.
1.

lA,Vl,~OVIIV\

femora r.
1. - tibiae r. - - I. - fibulae r. - - 1. - patellae r. _ _ I. __
humeri r. - - 1. - ulnae f .
1.
radii r.
I.
vertebrae no.
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foot r.
Number
hand r.
Number

1.

I.

_

-

L

.

.

.

L

.

-

-

=

-

-

-

-

~

-

-

=

-

___

Comments:

-

Grave Pit Information: Determined

Undetermined_

_

---------------------------Depth of Pit_-:.-=---=--.:'-=-!.--_
,??'M
_

Configuration of Walls (sketch)
~\t\W'olMl\li,~ 4011 I) loaMUVul

fAt. ~ u fvI!~{JhUIV\
fovv\r\ hoV\ } da ~ 12wwVl I'd. ~

Grave

FilI:-l~;O""-"'aW\~------------------------

(irs r h<ul tl'1 ,u ~f2t

I VI sIzt Ifit h m

Associated Artifacts (itemize)

DU eLi rft1 rtUtt fVl

U4 r ~rujq t Lr ttl c, 1M) 1 M. fit il fp vn fa Yl LA ~ ,

~i fr::t' 7ru~£t 'tj:::t::t ~'Y1t~~~~:~~~ 2t~';:~

Remarks: (bead patterns, crossing of ankles, arms, exact artifact placement): ~(,{V1td lavWOJ!1
daful to
J/!J1t -1'11 I' 611/ npokK 'dAMh ~ wmerns 4$ fUldd tt," acy-d

ttD
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General Observations:

---------------------------

Sex:
From observations on skull
From observations on pelvis
From sciatic notch of pelvis
Most probable sex: Male
Age:
Juvenile

Adult

ill.

M
M
M
Female

F
Undetermined ~
F----Undetermined-+-5?~-F
Undetermined
y
x
Undetermined

fYvWl ~{' IVY

-----

vtfot4t;

Long bone epiphyseal closure

_

Pubic symphyseal age

McKern's Compo 1.
_
Other observations:_ _ _

Comp II.

Comp
_

-"'--'--"~..L..IUI:'-='-!...'---

Teeth

Most probable age_ _..L.-C--t-~_~---"--<.~~___:...:~__=_~...:..-.:....!-""'-+__---------Stature: - - - - - - - - - - - - - - - - - -Formula used: - - - - - - - - - Long bone lengths
Humerus Ulna
Radius

---------

femur- - - -- - - - - tibia
---------fibula - - - - - - - - - -

Cephalic index

L.

Pathologies:

B.

_
_
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BURIAL RECORD

F c \'~ ) . ")~

Date

,

Recorded

I

bY?~1h ~

Exposed by

J

1[
l 1
\ Q
ql Surial #

Site #

Project name

h~ck{.lt~ ~

Ro Q/\2- efor-c1-

.J

3.v,,,.

So'\,h

Site name

(

Location within site
Depth:

C\ 35

Ci;)f2l U~lI' v ei S I~ -

--------

Assoc. burials

meters, or ~! ~ 4eet below

V

surface, or

---datum.

Position of skeleton

Type of inhumation

/'ryvbabl(j-

Primary inhumation
Cremation

D
D
D

Semi-flexed
On left side
On back

Other

Tightly flexed
On right side
On front

Bone preservation
Poor

D

Fair

Cranium: Absent
Majority present

0

D
D

D
Partial
D
Intact
D

Good

Age group

Infant

Child

'J uvenile

Adult

v/

Unknown

Cranium:

- - - Down
On left side
- - - On right side
Facing:

Up

Compass direction:

--------

Orientation of skeleton
Cranium

- - - - to pelvis - - - - ()t1.kVU?l.(,i~\.

Articulated?

Yes

Partial

ILab notes:
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No
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~L~1 L~uJ
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t., \0 {(XVa

----
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BURIAL RECORD

Depth from: Surface/datum plane

_

(~/?!Cf'f) .
R~coroed by: }t; G3 Vtu,v
Type of Disposal:

Position of Skeleton:
Extended- - - - - - - - - - - -

Primary Inhumation
_
Redeposited Inhumation~_ _
Primary Cremation
vtl~ Dah,
Redeposited cremation
_
Other

Tightly Flexed

_LJblA

'1-'

Semi-Flexed

---------

Sitting,

_

Left Side- - - - - - - - - - - -

Preservation of Bone:

Fair~Good

Poor

_

)

Right Side

_

, hUA /Ill)

~

"'vi r I

Face: Up

i

e

pe'

Child
Juvenile
Unknown
---

-PtiivhIi,I

Articulated

_
West

tv

No

_

Other

-------------

SEX: M- -F- - Undetermined

(;enerallnformmanon

I .If ':3

North- -South
East
W1itllIIAWI- W
Orientation:
VJ~ -

Age Group: (see page 3)
Infant
Adult

V\

Down

-~

1£11:' . tvtj/f,n

Osteological Inventory: (X equals present, 0 equals absent) ~ fvom Jhtji-V1n&-"\ )VI htld
,

cranium: whole_ _ partial _ _
Mandible
X
hyoid
_
scapulae r.
l. _ _
clavicle r.- - 1. - stemum
_
pelvis _--=-_
-~--

coccyx
ribs: No.
femora r. X 1.)(
Tibiae r. x:. 1. ~
fibulae r.
1.
patellae r. 'X II' 'J..
humeri r._ _ .

J

ulnae r.
I._ _
radii r.
1.- hand r.
1._ _ No.
foot r.
1.
No .
Vert. No .
Ptfrll~ I, bvd· Vl of I Dllt~ tf S

=5>'
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Grave Pit Information: Determined- - - - - - - - - Undetermined- - - - - - - - Comments:

-----------------------------

Size of Grave: Length

Width

DepthofPit

lWlAIVl

Configuration of Walls (sketch)

Grave Fill:

qvz1 vel

aVId JOtilM

Associated with other burials, house floors, features, etc.

ac,4}Uttfrd

Remarks: (bead patterns, crossing of ankles, arms, exact artifact placement):
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MIlf11

bunl1l:3

_

General Observations:

I

JW tvi OJ/'

A{~h1tb1111t( 11

tlhd

\V\~.

h t 1~~Htrs

Sex:
From observations on skull
From observations on pelvis
From sciatic notch of pelvis
Most probable sex: Male
Age:
Juvenile

Adult

M- - - - F~- - - - Undetermined- - - M
F
Undetermined
_
M
F
Undetermined
_
Female
Undetermined
_

Long bone epiphyseal closure,

_

Pubic symphyseal age

McKern's Compo 1.

m.

Comp Il.

Comp

_
Other observations:

------------------------

Teeth

Most probable age,

_

Stature:

- - - - - - - - - - - - - - - - - - - - =Formula used:- - - - - - - - - -

Long bone lengths
Humerus - - - - - - - - - - femur- - - - - - - - - Ulna
tibia
---------Radius
fibula

----------

Cephalic index

L.

Pathologies:

--:B.

_
_
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BURIAL RECORD

J. - ::i - 'II-I

Date

Recorded by

Burial #

R CaA {(-fe' .

~
-;;...,.;;;:..-----

Site #

Project name

e

_

,ictL,;( {ffDt.. frr;-h.:el it91lrC. fi-,/ Je.t-c Site name 0 ftC tf((i..-1 JI.ecl~ ...,
Exposed by
j
. . I S/lI( -(C-'~(~ il(ClC.'/\.)
.:Ii.
'
.
. hl . (
L ocation Wit In site 7Qm 7c tl/f}JJ,.n(t! ef!, 4) <:tBi-l((l'~" I-kc.f ().
Assoc. burials
"q
Depth:

1:30 em

fe~t below ~Urface. or _ _

meters, or

Position of skeleton

Type of inhumation

V . L"-{,\.."V}1..··,

Cremation

other

Semi-flexed

-/

Primary inhumation
,1 1/ u. ( j, i

datum.

/..

it/ /

I..' j

7

C'7'\.

On left side

(,.C;\i.

On back

:1(1

Extended . .
Notes:

.

[SZJ

62f
0

Tightly flexed

D
D
0

On right side

D

On front
Sitting

I

B-f.J'Jr..(~( :tt3

£/1... ~l l-i-~(
U
(

D

Bone preservation
Poor

D

Fair

Cranium : Absent
Majority present

lvl

Good

D

IpOJ'~~L

Partial

0

D

Intact

D

Age group

Infant

Child

Juvenile

Adult

Unknown

Cranium:
Facing:

Up

Down

---

On left side

On right side

, Compass direction:

~{L"""_0J/~_~_ _

'1

Orientation of skeleton

vJ

_

Partial

v-.

Dimensions of skeleton
Dimensions of grave pit

------

Charcoal sample

Burial soil matrix:

_

Gr.ave ~it soil matrix: 4....:l:.r.-.~'\6I1.:;.LJ.o;;(:...~(j~···..:../--:....i!(J:::..:Ci.~i.!..J.il~<

_

Prior disturbance:

<, /71 t t

l(

" 1 1 1'~ 1t,(;(

Ochre sample
Soil sample

D
D
D

-~---I

I

_ _ _ _--1
Lab notes:
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BURIAL RECORD

Date:

.~ I/1!11 Oi)

Location within site:

Site No.

/4Cf 4. J. ~

IJt-stV.. "to"I?

Burial No.

10 rVI MtVl !'lila 11l1l) k: , 61.r:!"Ltv 6 K MCw1

1/3 -CIA/VIlA /t1h ve"

(tv

!AI

df &~1Y1 1+71 II)

Depth from: Surface/datum plane

kc(eic/o?r;dt:J.e1d fb·yJ..

ff./"'af/L,. U "_

I!::: f..L

_

1JiL
....L-

Y

_

'#1') J

Type of Disposal:

i II1/'A

Position of Skeleton:

X

Tightly Flexed

Sitting

_

x

Left Side- - _ - - - - - . : _ - - - - - - -

Fair_ _Good

X

Right Side---:------:-_--=--_---:--:---_ _....-_

~fAY1PJ '}vUwtUf~ +owtlfvA blAY1/11 1/-']..
Face: Up
Down.
_

North

X

South

Age Group: (see page 3)

SEX: M

Orientation:

X

Child
Juvenile
Unknown- - - F

_

Semi-Flexed--~~------

Preservation of Bone:

Infant
Adult

I'
fL
~. J J !LV(
II! ~ "
ua
Vry1!,
\Jtl6/1A J 1Uyt'f
t;G

Extended- - - - - - - - - - - -

Primary Inhumation
Redeposited Inhumation_=-I
Primary Cremation~G
Redeposited cremation
_
Other- - - - - - - - -

Poor

~

Exposed by: ~Y11

Undetermined

Articulated

I.

East

West

CYZiV111A YVl - W fu
PlI Vb - Ii

X

No- - - - -

Other

------------

General Information
('Ul.

/

YI

Osteological Inventory: (X equals present, 0 equals absent) ~ t"VVY11 J ~ w: 11')
(W1tiJovlh, I
cranium: whole X' partial
coccyx
ulnae r. )( I._ _
Mandible
X
ribs: No. frt~(lI1t (no. UVl~~adii r. 'f.. I._ _
hyoid
femora r. )( l. I;
~.ftand r.
1.
No.
scapulae r.
l.
Tibiae r. X 1.
foot r. ~l. )( No.
clavicle r.
1.
?fibulae r.
1.
?Vert. No.
_
.~ patellae r.
I._ _
sternum
pelvis
,.
humeri r. X 1._ _

x..
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Grave Pit Information: Determined
- - - - - - - - Undetermined- - - - - - - Comments:

----------------------------

Size of Grave: Length

Depth of Pit

Width

J

'?JD U1IVJ

Configuration ofWalls (sketch)

Grave Fill:

---fJ ltZ! lit I pi vtd

104 YVl

As:ociated with other burials, house floors, features, etc.
l1/;1VlCf I ~

a?f# lit:! hd

Pi V1I WI VVJ-:-. ,

Remarks~(bead atterns, cros~ of ankles, arms, exact artifact placement):
~

OW

.~

fiit (Jill' )

n .

37

General Observations:

yo

,JJI/J

OV'

d/~bAVb4J1t1

I/'vIlhUd

Sex:
From observations on skull
From observations on pelvis
From sciatic notch of pelvis
Most probable sex: Male
Age:

x

M- - - F- - - Undetermined- - - M
F
Undetermined_--.<-"'-----_
~1
F
Undetennined_~-_
y.,
Female
Undetermined_ _}-p-_ _

X

Longboneepiphysealclosure_-&-Vl~.D± n/lLrlholJdd 1111

Juvenile

t'lL,.litV6tnm Vl D!:P:,:....Adult

hWl/J1

f

_

Pubic symphyseal age

McKern's Comp o L

m.

Comp II.

Comp

_
Other observations:

---,----------------------

Teeth

Most probable age_-.:......!--~--UH"..&U_JIC..9_-----------------Stature:

- - - - - - - - - - - - - - - -Formula used:- - - - - - - - -

Long bone lengths
Humerus - - - - - - - - - - femur- - - - - - - - - VIDa
tfu~
---------Radius
fibula

=---------

Cephalic index

L.

Pathologies:

--.-;B.
-----:)
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BURIAL RECQRD

2 - 5" - tit../

Date

Burial #

3

(kll J .

Site #

!~! .5Ci4d~. ~ fa1tJ-

old' If (iL'"(eC(~ '''c/eu{() ·/s/tvJ.tL·:'.dA.au·<.
Exposed by '-1l~!l-l(r.·-h·) ( ~l..i~/( Ot'55/rtL li'1l gt"Sk Site name
e ((If JlI(LlJ;~ela.
•
••
•
'.
I I
~-,
'f c 6 ':'L I1lC(i~i..)
.-:t/
Location withl n site IJflt fo /l!Ci,'l!i.(; If {fo U/ ~ l (, '\("1... /(,J /) Assoc. bunals
:L
Recorded by

12. to_.\. {ttL

Project name

1)1. I

Depth:

I!() t.ft1

meters, or

fe'et below

/

~/
ig' / Jlt-

Cremation
Other

III vL ;-{-( ;J1<
I

v

surface, or

datum.

Position of skeleton

Type of inhumation
Primary inhumation

1

Semi-flexed

~

Tightly flexed

On left side

[0'"

On right side

On back

(

Extended

D
D

On front
.Sitt ing

~

D
D
D

Notes: ----~-r__-----,-----to

-

. Bone preservation
Fair

D

Good

IVr

Cranium: Absent

D

Partial

D

Poor

D

Majority present

[~r

Intact

Age group

Infant

Child

Juvenile

Adult

Unknown

7~"2-

Cranium :
Facing:

On left side

D

Down

Up

V

On right side

Compass direction:

·£l(l./t~'i .AJ

---

\

:
-,
c(c(
f(~ :
f.....
v

_

Orientation of skeleton

'f\/

Cranium

Articulated?

to pelvis

V

Yes

-fo
----=-No

Partial

AI? .-

Dimensions of skeleton
Dimensions of grave pit

------

Charcoal sample

Burial soil matrix:

_

'i-~~.-..:.------(e{£ 'fll
_Ct Clt'i ( .........
Grave pit soil matrix: _~~~~.//7 /r. c;/
Prior di stu rbance:
..--:..........:..:~:__.~~~
_
/ 71 ci«
I';

Remarks: /1'1/;1 i-tuil-i.
I
l c...+1d'7 " '1

(}.44(4.(.

ILab notes:
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CHAPTER 4
FORGING AN ALLIANCE: SANTA CLARA UNIVERSITY'S THREE RS
POLICY
Russell K. Skowronek
BACKGROUND
Since the passage of the Native American Graves Protection and Repatriation Act (NAGPRAP.L. 101-601) in 1990 anthropologists, Native Americans , the public, and law makers have increasingly
discussed the ethical , moral, and scientific ramifications of repatriation and reburial of Native American
human remains. NAGPRA required that all federal agencies and organizations that received federal
funding conduct an inventory to determine what human remains and sacred objects were in their
collections and the modem tribes with which the remains and objects were affiliated. Those modem tribes
were then to be consulted about what was to be done with the remains and associated grave goods. The
result has been a spirited national dialogue that has brought this issue into the spotlight for all concerned
parties (see McKeown 1995; Swidler et al. 1997; Watkins 2000; Vitelli 1996) and has sown the seeds for a
rapprochement between indigenous peoples and scientists. This rapprochement was necessary because the
positive relationship that had been forged a century earlier between native peoples and anthropologists had
become strained by the 1970s. A combination of forces including the civil rights movement, the
celebration of American Indian identity and the failure of Federal programs through the Bureau of Indian
Affairs to promote development and assimilation had led to this schism. The BIA's top-down patronizing
approach was resented and rightly or wrongly anthropologists were often seen as in collusion with
government policy-makers. History is neither black nor white, rather it is shades of grey. While
anthropologists understood Native American cultures a central aspect of academic anthropology was to
observe and not "interfere". At the same time government policy-makers whose task was to completely
assimilate the American Indians were loathe to include anthropologists and Indians in the decision-making
process.
Anthropology's place is well summed up by Oswalt and Neely (1999:66):
Anthropologists clearly have served Indians in useful and positive ways. They spoke out against
the termination policy, although in retrospect not as strongly as they might have. They have
worked to increase the effectiveness of health programs , given evidence to support Indian land
claims and identity, testified in vigorous support of the Native American church, and often served
as advisors to Indians in economic development programs. In recent years anthropologists have
aided Native Americans in their efforts to obtain aboriginal resource utilization rights opposed by
the federal and state governments. Furthermore, anthropologists have played an important role in
interpreting Native American life to non-Indians, both in and out of the classroom.
That branch of anthropology that deals with past cultures, archaeology and physical anthropology
had largely remained outside the battle lines cloaked under the mantle of science. For nearly a century
there had been collected a growing body of data demonstrating the complexities and varying adaptations
of American Indians since their arrival in the Americas during the Pleistocene. Thousands of students had
excavated their settlements and their cemeteries, and thousands of others had learned osteology and
paleopathology from their remains. Yet by the 1970s many Native Americans began to question why the
remains of Indian peoples were treated as "specimens" without regard to their "next of kin". The passage
by Congress in 1978 of the American Indian Religious Freedom Act recognized the right of Native
Americans to practice traditional religions. NAGPRA's passage a dozen years later was an outgrowth of
the earlier act.
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Two decades earlier in 1970 the California Environmental Quality Act (CEQA) was enacted to
help managers make decisions regarding land-use and development. By 1982 the Health and Safety Code
and the Public Resources Code were amended to provide protection to Native American human remains
from vandalism and inadvertent destruction due to development on public or private lands. Under these
statutes if Native American remains are found the county coroner contacts the Native American Heritage
Commission in Sacramento, who in turn notifies those persons it believes to be most likely descended
(MLD) from the deceased Native American. In the San Francisco Bay Area those persons are known today
as the Ohlone. The MLD may inspect the site with the permission of the owner and makes
recommendations regarding how the human remains and associated grave goods may be handled and
ultimately re-interred on the property in a location not subject to further subsurface disturbance.
With the explosion of the computer industry the rate of development in Santa Clara County
expanded exponentially in the 1980s. By the end of the decade the county formalized a program in
conjunction with the Native American Heritage Commission to ensure compliance with existing laws; to
address the needs and concerns of the local Native American community (the Ohlone) and; to prevent
unnecessary and costly construction delays. The goal of the program was to equitably treat all Ohlone
people who wished to be actively involved as MLDs or to serve as Native American Observers or
Advisors on construction projects. In addition to laying out the specific duties and responsibilities of these
individuals and the expected standards, it created a rotating list with preference given to Santa Clara
County residents (Pink and Andrews n.d..). These procedures are still in use today.
Discovery
On Thursday, the third of February 1994 a backhoe bit eight inches into the earth in a planting
strip that existed between a parking lot on the north side of Bannon Hall and the Alameda. It emptied the
contents of its bucket, including nineteenth century ceramics, roof tiles, and human remains into a pile that
was spotted by the monitoring archaeologist. Digging on that location halted immediately while the Santa
Clara County Medical Examiner's Office was contacted. The next day Loretta Escobar, Chairwoman of
the Ohlone-Costanoan- Esselen Nation was contacted by Gail McNulty of the Native American Heritage
Commission and assigned as "Most Likely Descendant." When she arrived on the site that day at 2 pm the
remains of two other people had been encountered some fifty yards away and four feet below the streetcar
line. Chairwoman Escobar met with John McCormick, the author, and Dr. Robert Cartier of A.R.M. and
later that day wrote her recommendations (Attached below). At that time she suggested the University
work with the Muwekma Ohlone Tribe of San Jose and draw on their resources for a Native American
Monitor or observer. This occurred and a Memorandum of Understanding was later completed in 1995.
RESPECT
With the discovery of three prehistoric human burials in 1994 during the redevelopment of the route of the
"Old" Alameda (a.k.a. Hwy. 82, El Camino Real) and with plans for an extensive building program Santa '
Clara University what was a "theoretical" chance discovery became a reality. As the "steward" for the
University's buried cultural remains the Santa Clara University Archaeology Research Lab began working
closely with the Native American Heritage Commission, the Muwekma Ohlone Tribe , and the Esselen
Nation regarding the proper handling of Native American burials. These protocols would come to be
known as the" Three Rs Policy--Respect, Research, Reburial." In this view all parties must respect the
position of the other AND the deceased individuals. There must be constructive discussions that will
ensure that all parties are heard. As an institution of higher education committed to research that will
extend our knowledge of other peoples and eras, Santa Clara wants to take advantage of such unfortunate
discoveries in order to gain for researchers and the general public--whether of Native American descent or
not--more information about Bay Area Native American lifeways. Ultimately, whether research is
conducted or not, reburial will follow in a timely fashion and in a location that is agreeable to all.
The following is an outline of this policy .
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RESEARCH
When an agreement can be reached to conduct scientific research on the remains of the human
beings the following non-destructive and destructive analyses are proposed.

Non- Destructive Analyses
1) Examination by a physical anthropologist trained in osteology and paleopathology to determine age ,
sex , height, and to identify any gross pathologies. This will provide general evidence of the individual's
health and possibly the manner of death.
2) More precise information regarding the nutritional status of the individuals will be gathered from
radiographs of the long bones and teeth should there be evidence of Harris Lines or dental hypoplasia.
3) Grave goods will be analyzed (photographed, drawn, and described) at the Santa Clara University
Archaeology Research Lab. Some will be cast for educational use. Copies will be provided to local
museums and the Native American community.
4) When possible forensic facial reconstructions will be made of those individuals whose crania are intact.
These are the only facial reconstructions of prehistoric Bay Area Native Californians. Casts of any of the
reconstructed faces from this project will be provided to local museums and the Native American
community.
.
5) Grave soils will be saved per the request of the Santa Clara County Medical Examiner's Office to be
used in the training of human remains detection dogs. The success of these trials could aid developers,
archaeologists, and Native Americans in their avoidance of ancient cemeteries. These trials are showing
promise.
THE THREEDs
Destructive Analyses
1) Dating of the remains is proposed for every burial encountered. This will provide a date for their burial
and will thus evidence a greater antiquity for the occupation of the Santa Clara area than currently exists.
In the recent past the Carbon 14 dating technique required the destruction of 300 grams of bone from each
burial. Now it can be done with as little as 15 grams. This represents less than the weight of three 25 cent
coins. The bone selected will only be that which is already fragmentary. No intact bone will be sacrificed
for any analyses.

2) Dietary evaluation of individuals is now a common aspect of archaeological investigations. Carbon 13
and Nitrogen 14/15 analyses can tell researchers the nature of the individual's foodways. These studies
illuminate past diets and in turn provide insights into seasonal rounds and catchment areas. The residue
from the C-14 analysis will be used for these studies so no additional bone will have to be sacrificed.
2b) Diet can further be delimited vis-a-vis whether it is more or less fauna- or flora-based. The current
studies of this kind have used a ratio of calcium to strontium. The residue from the C-14 analysis will be
used for these studies so no additional bone will have to be sacrificed.
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3) DNA analysis is becoming increasingly common. At Santa Clara University this analysis is conducted
for four reasons. A) To determine the relationship between the individuals buried together. B) To
determine if there is a direct line of descent between earlier burials and later burials. C) To identify the sex
of adolescents and children who cannot be accurately sexed using standard osteological techniques. D)
And to begin developing a data base, that can be added to through future research, on the genetic antiquity
of distinct populations in the Bay Area. The residue from the C-14 analysis will be used for these studies
so no additional bone will have to be sacrificed.
The Memorandum of Agreement that was the basis of this work follows .
MEMORANDUM OF AGREEMENT
BETWEEN
SANTA CLARA UNIVERSITY
AND
THE MUWEKMA OHLONE TRIBE OF THE SAN FRANCISCO BAY
FEBRUARY 1996
Statement of Purpose:
Santa Clara University seeks to enter into a Memorandum of Agreement (MOA) with the Muwekma
Ohlone Tribe of San Francisco Bay for the purpose of establishing guidelines that address the respectful
treatment, disposition, analysis and reburial of the Ohlone ancestral human remains and associated regalia
that were discovered at site CA-SCL-755. These Ohlone graves and associated funerary regalia were
inadvertently discovered during the construction of the Alameda Redevelopment Project on the campus of
Santa Clara University. The University's position in regards to the burials is one of Respect, Research and
Reburial.
History of Project
After the discovery of the human remains the State Law was followed. The County Coroner's
office was contacted, who in turn contacted the Native American Heritage Commission (NAHC), when
the remains were determined to he Native American. The NAHC identified Loretta Escobar-Wyer, Chair
of Ohlone-Costanoan- Esselen Nation, as Most Likely Descendant ( MLD ) for this project in order to
make appropriate recommendations regarding the treatment and disposition of the human remains. Ms
Escobar-Wyer (MLD) decided that these ancestral Ohlone remains, were buried within the aboriginal
territory of the Muwekma Ohlone speaking tribes, and therefore formally recommended to Santa Clara
University, that Santa Clara University enter into a MOA with the Muwekma Ohlone Tribe of the San
Francisco Bay. In light of the university's commitment to Respect, Research, and Reburial, this MOA
establishes procedures for the respectful treatment, disposition , analysis, and reburial of the inadvertently
discovered Native American remains and associated regalia.
Archaeological Site
Recorded Archaeological Site CA- SCL- 755, see attached Archeological Site Record Form, is on
file with Northwest Information Center, Sonoma State University .
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AGREEMENT
After a series of discussions with the MLD, and the tribal representative from the Muwekma Ohlone
Tribe, and Santa Clara University representatives, the following has been discussed and agreed upon.
1. Removal of Human Remains: Under the observation of the Campus Archaeologist, the three burials
and associated grave regalia, were removed from the ground, on February 5,1994. Under the direction of
the MLD designate, these human remains and grave regalia were disinterred due to the forecast of rain and
the potential danger that the remains would be adversely impacted by water runoff and possibly lost.
2. Temporarily Storage of the Human Remains: At the request of the MLD, in direct consultation with
Muwekma Tribal representatives, each burial and its associated grave regalia were stored as a unit, under
the supervision of Dr. Russell Skowronek SCD's Campus Archaeologist. These remains and regalia are
stored in the university's Archaeology Lab, which is locked and secured.

3. Human Remains Analyses and Associated Regalia: A request was made by representatives of Santa
Clara University to Muwekma Tribal representative and the MLD to consider analysis of the human
remains and the regalia.
These proposed analyses consist of the following:

Non-Destructive Analyses (under the supervision of Dr Skowronek):

A. Conduct a detailed skeletal inventory, including determination of age, sex and
evidence of trauma and pathologies. These analyses shall be conducted by a physical
anthropologist in conjunction with interested Muwekma Ohlone tribal members.
B. Radiographs (X-rays) of selected skeletal elements. The skeletal elements will need to leave
the facility on a temporary basis in order to be x-rayed at a lab facility. The Radiographs will be
supervised by a physical anthropologist under the supervision of Dr. Russell Skowronek. Some of
the elements through the X-Rays will be studied for evidence of dietary stress (e.g., Harris Lines).
Proposed Destructive Analyses

Santa Clara University has proposed consideration for the destructive analysis. There will be some
skeletal elements or fragments selected for testing. Selection of the skeletal elements will be collaborative
between Dr. Skowronek and Muwekma Tribal members and/or representative. A research design and
copies of selected scientific studies will be provided to the Muwekma Tribe by Dr. Skowronek in order to
inform the tribal leadership about the nature and research potentials from such studies prior to selection
and submittal of skeletal elements for such analysis. This is in conformance to the university's position
regarding Respect and Research.
A. A DNA study has been proposed on selected skeletal elements from each burial.
The identification of the lab facility conducting the DNA extraction and analysis will
be provided to the Muwekma Tribe prior to submittal of the samples.
B. Radiometric Assay ( Carbon-13 testing & Carbon 14 dating) shall be considered.
Small samples of bone from each skeleton shall be selected by Dr. Skowronek and
Muwekma Ohlone representatives to be submitted for Carbon 13 and Carbon 14
analyses in order to determine how long ago these individuals were interred.

Carbon 13 tests will help determine ancient diet.
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4. Analysis of Associated Grave Regalia:

All of the associated grave regalia will be analyzed by Dr Skowronek and interested Muwekma tribal
members. Copies of appropriate anthropological-related studies shall be given to the interested tribal
members prior to analysis.
5. Non-destructive Casting of the Selected Grave Regalia:

Casting will he made of some of the associated grave regalia recovered form site CA-SCL
755. Copies of these casting will be given to the Muwekma Tribe. The castings will be used for Research
and Teaching purposes only. The research will be handled by the Campus Archaeologist Dr Russell
Skowronek. In the future if a museum display is planned, and any of the cast grave regalia from site CASCL-755 is used, the display will be developed in consultation with and approved by the Muwekma
Ohlone tribe .
6. Photography of Human Remains and Grave Regalia

Photography of human remains and grave regalia from site CA-SCL- 755 will be for Research and
Teaching and Scientific Publication proposes, with copies made for the Muwekma tribe. The photography
will be supervised by the Campus Archaeologist. Should a museum display be planned, and suitable
photographs from site CA-SCL-755 be used, the displayed items will be developed in consultation with
and the approval by the Muwekma Tribe.
7. Schedule of Analysis:

The analysis of the human remains and grave regalia , will commence immediately after the approval of the
MOA, and will be completed ninety days later.
8. Report of Findings:

A final report will be written following standard report writing as established by the Secretary of Interior (
Federal Register, Part IV, September 29, 1983 ) and the California Environmental Quality Act. This report
will include , but not limited to the following: project history; discovery of human remains; background
information of the archaeology and ethnography of the area; research methods; description of burial
regalia, description and interpretation of the human remains; results of the DNA and Carbon 13 and 14
analysis; and summary of findings. This report will contribute to a better understanding of the native
population before contact and help build a data base for future research and definition of the peoples who
lived in the Santa Clara Valley before European contact. A copy of the final report will be placed on file at
the Santa Clara University library; a copy will be sent to the Northwest Information Center of the
California Archaeological Inventory, Sonoma State: and four copies will be made available for the
Muwekma Ohlone Tribe.
9. Public Educational Presentations:

After the final report is completed two public educal ional presentations will be held at Santa Clara
University. One lecture will be made by a representative of the Muwekma Ohlone Tribe and will focus on
the Ohlone people today and in the past. The other will focus on the discovery of the burials and what their
analysis has revealed. These presentations will be held as two of the monthly meetings of the Santa Clara
County Archaeological Society, hosted by Santa Clara University.
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10. Reburial of Human Remains and Grave Regalia

It is presently speculated that the human remains discovered on February 3.1994, may be associated with
the Mission Period, therefore , if after analysis should this be proven to be the case, then this person will
be buried in a Catholic Cemetery preferably the historic cemetery of the current Santa Clara Mission, on
the campus of Santa Clara University. Santa Clara University will bear all related costs for reburial.
The other human remains and associated grave regalia, discovered on February 4, 1994 and presumed to
be prehistoric, will be reburied at the University 's Natural Habitat closer to the area where the remains
were discovered. The burials will be reentered in a respectful manner by representatives of the Muwekma
Ohlone Tribe and Santa Clara University and the MLD . A two foot layer of soil will be placed over the
remains. Furthermore, to protect the remains and grave regalia a 4" layer of concrete will be placed over
the soil, thus sealing and protecting the graves. A plaque placed near the grave site will identify the
prehistoric use of the area by Ohlone peoples (at the bottom of the plaque Dedicated on this day by
Muweknia Ohlone Tribe and Santa Clara University). Santa Clara University, will prepare the burial site,
and return the site to it former landscaped condition, after the burial. Santa Clara University will bear all
related costs for reburial.
The Human Remains and associated grave regalia will be reburied after the preliminary Carbon 13 & 14
analysis has been conducted, approximately ninety days from this signed agreement. The date of the
reburial will be by mutual agreement, between the University and the Muwekma Tribe.
Signed on this Date
1996

Bob Warren - Vice President of Administration and Finance

Dr. Russell Skowronek, Santa Clara University Campus Archaeologist

Rosemary Cambra - Chairwoman of the Muwekma Ohlone Tribe

Loretta Escobar-Wyer -MLD and Chairwoman of the
Ohlone/Costanoan-Esselen Nation

With the signing of this MOA , the product of mutual respect , research began. The following chapters
detail what was found.
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ESSELEN NATION
United Tribal Families of the Central Coast of California
February 4, 1994

John McCormick
Construction Manager
Architecture & Construction
Santa Clara University
Santa Clara t CA 95053
Dear Mr. McCormick,
I was contacted February 4, 1994 by Gail McNulty from the
Native American Heritage Commission and assigned as Most
Likely Descendant to Old Alameda Street project in process
since there had been human remains discovered at the Santa
Clara University campus and reported to the Coroners office.
she stated Robert Cartier would be the initial contact
person for this project and gave me his phone number.
I phoned Mr. Cartier and made arrangements to meet at the
site at 2:00 P.M. At this time other .burials had been
located, Mr. Cartier determined at least two more. I came
prepared only to address one burial. Since more were
discovered I have had to reevaluate my initial
recommendations and said I would follow up with a fax and
phone call.

On site recommendations were to remove the existing burials
so they wouldn't be damaged by predicted rain on Sunday.
They were not to be removed from the University but kept on
campus, safely. My home number was given to Dr. Skowronek
U.S.C. and Mr. Cartier if there was a need to contact me
over the weekend on further developments.
Since the scope of this project with regards to the extent
or presence of Native American remains, has not yet been
determined, my recommendations are only preliminary. Other
issues to be addressed and forthcomming recommendations will
be made ,a s the scope is more defined.
Although Ohlone/Costanoan people are grouped as
linguistically by scholars as one people from Big Sur to San
Francisco there are historical and cultural differences in
customs and belief structure. With this in mind I believe
Santa Clara University's best interest can be served by
communicating their interest and suggestions to the local
documented Ohlone Tribe which is more biologically and
culturally connected directly to the specific area.
PO Box 464, Palo Alto, CA 94302 ph.41S-813-0382
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In my conversation with you and Dr. Skowronek I mentioned
that my roots are in Monterey County and the macro Carmel
region. I have ancestry that migrated as the Mission system
expanded to Santa Clara Valley. My ancestors were married
and baptized at Mission Santa Clara. I believe my
consultation with the local Muwekma Ohlone Tribe to be
appropriate. This consultation will bare fruit regarding
some of the requests made by Dr. Skowronek on analyzing the
human remains and associated regalia. The local Muwekma
Tribe, it appears that they are willing to consider these
requests.

Recommendations:
1.
As a result of my field visitation I have
contacted the tribal chair of the Muwekma Ohlone
Tribe, and after our consultation I feel that
since the human remains were discovered within
aboriginal Muwekma tribal territory, I am
recommending that Santa Clara University develop
and enter into a Memorandum of Understanding on '
the remaining exposure, analysis and
reburial of these human remains with the Muwekmo
Tribe.
2.

This MOU needs to be in place prior to any
additional construction/excavation activities
ensue. Mr. Austen Warburton has offered his
services in drafting the provisions within this
MOU with the Muwekma Tribe.

3.

Further recommendations are to be handled at this
point in phases until the scope of this project,
as it relates to the human remains has been
determined so I (along with Muwekma Tribal
representatives) can make future recommendations.

4.

A Native American Monitor, from the Muwekma
tribe is to be present during the excavations
planned for Monday in order to determine the areal
extent of this ancestral Muwekma cemetery.

I do appreciate your courtesy extended to me when I came to
this project site. You were helpful in my quest for an
overview of this project and intent of the University. It
make my job and recommendations much easier, thank you.
Please call me if you have any questions and when more
information is available.
Sincerely,

~~~yer
Cha!rwom~~~fd~h;

Esselen Nation

cc: ~(~~
~l ~nul)L.-
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CHAPTER 5
HOW OLD IS OLD? PITFALLS OF DATING BY ASSOCIATION
Heather Bratt
INTRODUCTION
During the redevelopment of the "old" Alameda in the wint of 1994, the remains of a middleaged woman (Burial 1) were uncovered by a back-hoe at the southern end of the Bannon Hall parking lot
under a redwood tree. Lying only inches below the surface, the skull was clipped and fragmented by the
back-hoe. The back-hoe also unearthed ceramic sherds, roof tile fragment and animal bones. Because
these artifacts were discovered in the matrix mechanically excavated with the skeleton of the woman,
they were assumed to be associated with her.
The recovery of human remains on the Santa Clara University campus is always problematic
regarding their eventual reburial. That is, are they associated with historic Mission Santa Clara de Asis
and therefore Christian, or do they predate the arrival of the Franciscans and so represent the local
indigenous tradition? To answer this morally important question, the burials must be accurately dated.
With the permission of the Muwekma Tribe, the Santa Clara University Archaeology Research
Lab took two steps to identify the woman and the ceramics found with her . These included: 1) ceramic
analysis to identify and date the ceramic artifacts and; 2) carbon- 14 dating to approximate the data of the
woman's death.
THE ARTIFACTS
Twenty-seven artifacts were analyzed. These included: one ceramic doll head; five ceramic
sherds (see figure 1); twelve fragments of roof tiles; four pieces of animal bones; three rusted nails; two
glass fragments; and one Cerithidea shell.
Among the ceramic artifacts was the head of a creamware doll, or figurine. The face is not round
and child-like, but the thin face of an adult. Two holes at the back of the head were used either to attach a
wig or, more likely, to minimize the weight of the head. The head is unpainted, however, at the base of
the neck, beginning at the shoulders, are traces of pinkish lustre. It is most likely a relief lustre used to
decorate the body. Lustre decorations were created in one of two ways. It could have been made from a
gold powder called Purple of Cassius applied to the figure before firing (Lewis 1969:157) or, the red to
purple color could have been achieved by using copper to create ruby lustre (Hamer 1975:254). Lustre
was first patented in 1810 and creamware dates from 1762 to 1820 (Price 1978:7.9).
Two whiteware sherds were identified from the collection. The first is a fragment of an
undecorated flat-ware which shows signs of post-use discoloration, including charring and iron oxide
staining. The second is an annularware, a popular horizontally-striped utilitarian ware of the nineteenth
century. The annularware was most likely a small cup or small bowl. It has a thin brown stripe near the
rim followed by a broad pale blue stripe and another thin brown stripe near the base. Whitewares such as
these were manufactured beginning about 1800 and continued to be popular until late in the century
(Majewski and O'Brien 1987:120).
Two fragments of transferprinted ceramics were also found. The first is a blue tree motif
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transferprinted on pearl ware. It dates from the late-eighteenth or early-nineteenth centuries. Transferprint
technology was developed in the mid-eighteenth century in England. The design , in this case the tree
motif, was engraved on a copper plate , transferred onto paper, and then pressed onto the surface of the
ceramic before glazing and firing (Savage 1974:296). Production of blue transferprints began around
1760 on creamwares and became popular in the early nineteenth century (Boger 1971:348). The
pearlware , identified by the characteristic blue cobalt pooling, was manufactured from 1779 through the
1830s.

Figure 1. two transfer prints, ceramic doll head with lustre on the shoulder, annularware, and

yellow ware .;
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The second transferprint is also in blue, but printed on whiteware. Peariware production was
largely replaced by the manufacture of whitewares, which, as the name implies, had a whiter body. This
whiteware was produced after 1820 along with the annularware and undecorated whiteware described
above.
The final ceramic has a yellow-ware paste. The ceramic has a pearlware glaze which was
manufactured in 1779 and lost popularity by the 1830s. The outside of the ceramic is painted white and
has a blue sponge, or spatter, design. Such wares were produced in Great Britain throughout the
nineteenth century and after 1850 in the United States. The cut sponge process, which is characteristic of
the ceramic 's design, was developed in 1845.
As a whole, the ceramics probably date to the latter half of the nineteenth century. This
conclusion has been supported by David Barker, Keeper of Archaeology at Stoke-on-Trent, who dated
the ceramics and doll head as post-1850 (David Barker personal communication, 1996).
In addition to the ceramics were roof tile fragments. These are common artifacts at historic
mission sites in California. At Mission Santa Clara de Asis roof tiles began to be made in the 1790s and
continued to be the roofing material of choice until the mid-1840s. The tile fragments are from the early
mission period. Such tile fragments are common on the Santa Clara University campus because the roofs
of Spanish and Mexican period buildings including the mission church complex were roofed with this
durable material.
The bone fragments' are from large mammals. Butchery marks left on the bone indicates that the
carcasses were dismembered with a saw by a professional butcher . This profession was not represented
in Santa Clara until the second half of the nineteenth century.
The two glass fragments found also date to the mid-to-late nineteenth century. One is clear flat
glass, characteristic of a window or flat-sided bottle. The other is an olive green fragment which appears
to be the base of a wine bottle.
The Cerithidea, or California hom snail's shell, is a fresh water gastropod. It would have been
abundant along the high tide levels of estuaries, sloughs , and along the Guadalupe River and its
tributaries (Cartier et aI1993:168).
Taken together the artifacts associated with Burial 1 indicate a terminus post quem of deposition
after 1850.
THE HISTORIC LANDSCAPE
The burial was discovered close to the intersection of Grant Street (now the Alameda) and
Lexington Street. A brief history of four surrounding blocks (see Map 1 and 2) encompassed by Liberty
Street (just north of where Palm drive now stands), Sherman Street, Santa Clara Street, and Alviso Street
will help to shed light on the individuals who owned the ceramics and discarded them.
The two blocks bounded by Liberty Street, Grant Street, Santa Clara Street, and Alviso Street
(labeled A and B on Map 2) were part of the mission quadrangle. The fourth mission church was built
here in 1818 on block A (see Figs. 2-4). It served as a temporary adobe church until 1822 while the fifth
mission church, which stood where the Mission Church is today, was under construction. The building
was then converted into a dormitory for Native American neophites. After secularization of the mission
in 1836, the neophites began to move away from the mission to work on ranchos or gather in isolated .
parts of the state. In the 1850s, the building became a dance hall. The all-male Santa Clara College was
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Figure 2. Santa Clara University 1995. Number 21 marks the
location of the Fourth Mission Church. No. 18- Kenna Hall,
No. 20- Heafey Law Library, No. 29- Walsh, Administration
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Figure 5. April 29, 1905 President's Day celebration was held at the athletic field, which was
located between Alviso Street and the Alameda. Kenna Hall now occupies this site.
In the background are the Jesuit residence, Mission Santa Clara, and the Ship .
Courtesy of the Santa Clara University Archives.
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established across Alviso Street in 1851. Much to the disapproval of the Jesuits, the dance hall catered to
the male students. Shortly after the building came under the ownership of Santa Clara College in the
1860s, it was demolished. The land has remained undeveloped since then, which served to preserve
artifacts or foundations associated with the structure (McKevitt 1979:9,62-63; Wizorek and Skowronek
1996).
Three campus surveys conducted on the Santa Clara University campus during construction have
uncovered artifacts on these two blocks. These projects include the Gas Line Project (1995.1), the
Campus Lighting Project (1995.2), and the Varsi Water Project (1995.4). Mission period majolicas, the
foundations of the fourth mission church, and Native American remains have all been discovered
(Wizorek and Skowronek 1996).
Native American burials have been located on blocks A and B. In 1963, Father Spearman
suggested that a sketch showing the fourth mission church indicated a cemetery to the east of the
structure. When the foundations of Kenna Hall were laid in 1924, Native American remains were found
in a flexed position. Because their resting place coincided with the alleged fourth mission cemetery,
Spearman assumed that they were historic burials (Spearman 1963:57,59).
In 1962, a burial was found during the construction of Heafey Law Library (SCU Archives).
In 1987, human remains were discovered during the construction of the Heafey Law Library.
Huelsbeck reported that the remains appeared to be those of a middle-aged man lying fully extended
(Huelsbeck 1987). However, only the skull of the remains was documented. Subsequent discussion with
Huelsbeck suggests that the position of the burial was ambiguous (David Huelsbeck personal
communication, 1997).
A review of the evidence provided by Spearman (1963) and Huelsbeck (1987), suggests that the
burials were prehistoric. The individuals Spearman discovered were in the traditional flexed position of
prehistoric Native American burials. The lack of historic artifacts associated with the remains found by
Spearman and Huelsbeck may also imply prehistoric origins because those found in two Santa Clara
Mission cemeteries were interred with beads of shell and glass. Unfortunately, further research and
radiometric dating methods were not utilized to substantiate the hypothesized date of origin.
Native American burials were discovered in the Gas Line Project (1995) during trenching along
Alviso Street. During the Campus Lighting Project (1995), isolated human remains were found along the
flower bed north of Kenna Hall. All remains have been left undisturbed (Wizorek and Skowronek 1996).
In 1866, the western end of block B was owned by Santa Clara College. The eastern portion of
the block was privately owned by Augustine Alviso, but by 1873-1875 was owned by J.C. Black (see map
2). By 1893 Santa Clara College owned the entire block (see Map 3). In 1905, the western portion of the
block was the college baseball diamond (see Fig. 5).
The two blocks enclosed by Liberty Street,'Sherman Street, Santa Clara Street, and Grant Street
(blocks C and D) were privately owned in 1866. Santa Clara College owned the southern portion of block
C. The northern part of the block was split between two owners: Philip Glein; and Foret (Bowen 1866).
In 1893, Albert Metzler, M. Santos, and unnamed residents owned the northern section of the block (C.E.
Moore 1893; see Map 3). Santa Clara College retained ownership of the southern portion of the block.
On the northern section of the adjacent block (block D) was adobe structure owned by Santa
Clara College. The southern If was owned by Philip Glein and held a frame house which was part of the
tannery (Bowen 1866). In 1893, Santa Clara College shared the block with the Eberhard Tannery (C.E.
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Figure 4. The building in the foreground is the Fourth Mission Church. The Jesuit residence
is behind. Courtesy of the Santa Clara University Archives.
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Moore 1893; see Map 3).

CONCLUSION
Carbon-14 dating has clearly established the human remains being prehistoric. These remains
date from AD 666 to 771, a little known period of Santa Clara history. Artifact analysis of the ceramics
indicate that they are representative of utilitarian kitchen wares used by Santa Clarans in the mid-to-latenineteenth century. The ceramics are from a time of growth of Santa Clara liege, the Santa Clara or
Eberhard Tannery, and the City of Santa Clara.
This study underscored the necessity of research, including the use of documents, prehistoric and
historic artifacts, and the radiometric dating of human remains to accurately determine the age of cultural
deposits. Such research provides insights into the rich history and prehistory of the Santa Clara
University campus.
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CHAPTER 6
CARBON-14 DATING
OF
CA-SCI-755
Russell K. Skowronek
On 2 August 1996 following the completion of the Memorandum of Agreement between Santa
Clara University and the Muwekma Tribe , carbon-14 analyses were initiated at the Water Resources
Center Radiocarbon Laboratory at the Desert Research Institute in Las Vegas, Nevada. This facility was
chosen at the suggestion of Dr. John Rick of Stanford University who noted the high quality of their
methodology.
Established in 1993 at the Desert Research Institute, the Radiocarbon Laboratory, under the
direction of Dr. Herbert Haas , used the conventional counting method for Carbon-14 detection. In this
technique sample carbon is converted to C02 and then to benzene. A small amount of C02 is used to
measure the stable isotope ration 13/12 C. Counting results are statistically analyzed and reported as
radio carbon ages or relative to a standard. Archaeological sample ages are calibrated according to
current tree ring chronology data.
Four samples of bone and shell were supplied to the Desert Research Institute for radiocarbon
analysis. These were: 311 grams of bone from burial #1; 418 grams of bone from burial #2; 334 grams
of bone from burial #3 ; and 11 grams of shell beads from burial #3. Only broken elements were selected
for these analyses.
Burial #1:
1339 +/- 49 years BP (corrected age)

Burial #2:
1250 +/- 51 years BP (corrected age)

Burial #3:
1348 +/- 61 years BP (corrected age)

Taken together the three burials date to the seventh and eighth centuries AD (AD 600 - 800) and
so fall in what Hylkema (2002) terms the "Upper Middle Period" (AD 250-650) and the "Middle/Late
Period Transition" (AD650-1150) and what Chartkoffand Chartkoff(l984:180) termed the "Later
Pacific Period" (AD 500-1500). This was an era of growing population, community sedentism, and
social complexity. In the Santa Clara Valley the Valley Oak woodlands, willow swamps, and secondary
streams that characterized SCI-755 was an attractive place for settlement by an expanding population.

The dating of shell poses a number of problems, the most severe being the reservoir effect from
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the environment in which the shellfish lived. We presume that these Olivella shell beads originated in
the central coast area of California. In 1986 Stuiver et al. calibrated marine samples of Carbon-14 back
to 9000 years BP. Along the western coast of North America the variability in the dates obtained for
shell is great. Dr. Haas suggests that the LlR value of 390 conversion factor by Stuiver and Reimers
(1993:215-230) yields the best match with the age of the skeletons, namely AD 370-719 (Haas personal
communication to Skowronek March 14, 1997).
Shell from Burial #3:

2245 +/- 88 years BP (corrected age)

The following pages detail the findings of the Desert Research Institute findings.
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OAI Date No.
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Site NameandlDcality: CA-SCI-755 Santa Clara University zAlameda Redevelopm
Project, near redwood tree, Bannon Hall 'Pa r k i n g Lot

Sample Material:

311 grams human bone

DescrIption ~ Sample Context:

inadvertantly excavated during, construction

SIte Latitude:

Longitude:

-

Excavation Coordinates:
Stratigraphic Position:

_
.35 meters below surface

CoUectar and Date: ARM oE.. San Jose
Submitt8rand Date:

- February 4, 1994

Santa Clara University August 2, 1996
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_
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' ~

packaged in paper bags and a cardboard box until March 199
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(702) 895-0416 (OfIlCe)
(702) 895-0440 (lab)

.......~a.............
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Field No.
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DAI Date No.

Burial II 2

----------

Site Name and Locality: CA-SCI-755 Santa Clara University, Alameda
Redevelopment Project, ' a d j a c en t ,t o Bergin Hall

Sample Material:

418 grams of human bone

DescrIption of Sample Context:

j

SIte latitude:

Longitude:

~

_

Excavation Coordinates:

;

!

_
130 cm below surface

Stratigraphic Position:

CoUectarandDat8:

wi

inadvertantly excavated during construction

ARM of San Jose
,

February 5, 1994

,

SubmitterandDat8: Santa Clara University Ausgust 2, 1996

References: _ - -

--------

Field Packaging: packaged in paper bags and a cardboard box until Harch 199E
Preservative:
~

None
------------------------------Remains were washed in tap water prior to study and mailed to the

DRI · in a ···l a s t i c bag packed in foam.

We are requesting C 14, C13, and '

Nitrogen 14 and IS' analysis to determine age and diet .
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Field No. Burial II 3
°

3 I 13

CAl Lab catalogue No:

OAI Date No.

----------

Site Name andLocaJity: CA-SCl-755 Santa Clara University, Alameda
Redevelopment Project, adjacent to Bergin Halt

Stratigraphic Position:

CoUedar and Date:
°

130 cm below surface

ARl1 of San Jose February 5,

Submitter and Date:

Santa Clara University August 2, 1 9 9 6

R8ferences: _ - -

Field Packaging:

Preservative:
~

1994

--

_

packaged jn paper bags and a cardboard box until March 199E

-----------------------------None

Remains were washed in tap water prior to study and mailed to the

DRI in a plastic bag packed in foam .

We are requesting C 14, C13, arll

Nitrogen 14 and 15 analysis to determine age and diet.

Spare sample: _.
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°/00

BP

Calibration Method:

0

StuiYer

o ETH
a Graningen

1993
1994

1993

M. Stuiver, A. Long and R.S. Kra eds. 1993 Radiocarbon 35(1) ; OxCalll2.0 cub r:4 sd:12 prob(chron]

1600BP

E DRI 3146, Alameda, burial 1 : 1339±49BP
68.2% confidence
656AD (0.75) 715AD
742AD (0.25) 765AD
95.4% confidence
616AD (1.00) 789AD

1S00BP
;0
W

0-

g01400BP

w
...,
0-

g1300BP
0-

W

m1200BP
1100BP

400AD

SOOAD

600AD

700AD

800AD

Calibrated date

68

900AD

1000AD

M. Stuiver, A. Long and R.S. Kra eds. 1993 Radiocartlon 35(1); oxeal v2.0 cub r:4 sd:12 prob[chron)

DATE DRI 3167, Alameda, burial 2 : 1250±51 BP

1500BP

68.2% confidence
701AD (0.33) 747AD
758AD (0.47) 824AD
837AD (0.20) 867AD
95.4% confidence
670AD (1.00) 888AD

::u1400BP
w
a.

~r1300BP
w
...,

rr

g1200BP
a.

w

CD1100BP
1000BP

500AD

600AD

700AD

800AD

Calibrated date
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900AD

1000AD

Desert Research Institute
Water Resources Center
Las Vegas, Nevada

Date: 4 February, 1997

Report on Radiocarbon Date from Burial #1 , #2 and #3
Santa Clara University
Name of Site:
Alameda Redevelopment
Sample Material:
human bone, burial 1
DRI Date Number:
3146
Field Number:
CA-SC1-755
1275 +- 47
BP
Uncorrected 14C Age:
1339 + - 49
BP
Corrected 14C Age:
8 13 / 12 C
-21.00 + - 0.05 010 0
see graphics
Calibration 68%

Name of Site:
Alameda Redevelopment
Sample Material:
human bone, burial 2
3167
DRI Date Number:
Field Number:
CA-SC1-755
1193 + - 49
BP
Uncorrected 14C Age:
1250 + - 51
BP
Corrected 14C Age:
-21.45 + - 0.05 010 0
8 13 / 12C
see graphics
Calibration 68%

Name of Site:
Alameda Redevelopment
Sample Material:
human bone, burial 3
DRI Date Number:
3173
Field Number:
CA-SC1-755
1311 +- 59
BP
Uncorrected 14C Age:
1348 +- 61
BP
Corrected 14C Age:
8 13 / 12 C
-22.72 + - 0.05 0/00
see graphics
Calibration 68%
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Field No. Burial If 3
CAl Lab Catalogue No:

3 2 / '~

OAi Date No.

----------

Site Name and LocaJity: CA-SCI-755 Santa Clara University, Alameda

Redevelopment Project, adjacent , to Bergin Hall

ColledDrandDate:

ARM of San Jose February 5,1994

Submitter and Date:

Santa Clara University August 2, 1996

References:

-----------------------------

F~Packagmg:

packaged in paper bags and a cardboard box until March 199

None
-------------------------~--beads were not washed and have only been lightly brushed prior

Preservative:
~

to being mailed to the DRI in a plastic bag.

We are requesting C 14

dating of these materials.

6 C 13 / 12

_ _~ADIBC
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=

°/00

vvater Resource:.:; Center

March 14, 1997

Dr. Russell K. Skowronek
Department of Anthropology/Sociology
Santa Clara University
Santa Clara, CA 95053

Dear Dr. Skowronek:
Enclosed is a small table with the carbon-14 results of the snail sample. I have taken your
infronnation (e-mail of 18 Nov, 1996) indicating an origin from the central coast area of California.
In "Stuiver et al, 1986: Radiocarbon Age Calibration of Marine Samples Back to 9000 cal yr. BP,"
Radiocarbon Vol 28 No 2-B, page 995 is the world map with the "local" correction factors, a copy is
attached. Stuiver and Reimers calibration program version 3.03 offers two solutions for marine
samples: using marine water only or a mixture of marine water and water equilibrated with the
atmosphere (lagoons, fresh river water). I tried both. Another choice is the ~R value for different
regions in the ocean. The central Californian coastal region is shown with a ~R value of 225, further
north ~R is 390. The latter choice yields the best match with the skeleton ages: AD 370-719 with a
two sigma range which should be used for the sample with its high uncertainty about the origin. The
least fitting calibration results from using the atmospheric curve which served for calibrating the
skeletal dates. In my judgment the date does not contradict the skeletal data, to say that it supports it
would be risky given the many choices of interpretation from which the best fitted was picked.
I trust that this marine data offers you interesting insight in the use of diverse sample materials in a
project.
Sincerely,

Dr. Herbert Haas
Radiocarbon Lab Director
Enclosures
hw
P.O. Box 19040
Las Vegas, NV 89132-0040
702-895-0450
Fax 702-895-0427
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Radiocarbon Age Calibration ofMarine Samples Back to 9000 cal yr BP

70+25

f;
140+20
60+30

60°

-40+25

220+50
390+25
...,
w

1-40°

·0

140±45

-5+35
40°

Q

115+50

45+30

/J~-65+25

rr

885+45
Fig 108. Coastal region AR values in I·C yr as derived mostly from shell dates. The
precision , whichever is larger (see Table I for details).

±

~

values are minimum standard deviations based on the scatter of the data, or the measurement

Alameda Redevelopment
Name of Site :
Sample Material:
snail shells
DRI Date Number:
3216
Field Number:
Uncorrected 14C Age :
1819 + - 86
BP
Corrected 14C Age :
2245 + - 88
BP
8 13/12C
+0.83 + - 0.05 °/00
Calibration 68%
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UNIVERSITY OF WASHINGTON
QUATERNARY ISOTOPE LAB
RADIOCARBON CALIBRATION PROGRAM REV 3.0.3
Stuiver, M. and Reimer, P .J., 1993, Radiocarbon, 35, p. 215-230.
Calibration file(s): MARINE93.14C
Listing file: C14FIL .TXT

LJ!<. -

DRI 3216 E96/109
Santa Clara U. snail shells
Radiocarbon Age BP
2245 ± 88
Delta R = 225.0 ±
35.0
Calibrated age(s) cal AD 394

22S

Reference(s)
(Stuiver & Braziunas, 1993)

cal AD/BC age ranges obtained from intercepts (Method A) :
one Sigma**
cal AD 262 - 484
two Sigma**
cal AD 147 - 607
Summary of above:
minimum of cal age ranges (cal ages) maximum of cal age ranges:
1a
cal AD 262 (394) 484
2a
cal AD 147 (394) 607
cal AD/BC age ranges (cal ages as above)
from probability distribution (Method B) :
% area enclosed

68.3 (Lo )
95.4

(20")

cal AD age ranges
cal AD 261 - 485
cal AD 159 - 594

relative area under
probability distribution
1.00
1.00

References for datasets used:
Stuiver , M, and Braziunas, TF, 1993, Radiocarbon, 35,
137-189.
Conunents :
+This standard deviation (error) includes a lab error mUltiplier.
2 sigma = 2 x square root of (sample std. dev. 2 + Delta R uncertainty 2)
[ ] = calibrated with linear extension to calibration curve
0* represents a "negative" age BP
1950* = cannot calibrate due to bomb C-14
For cal yrs between 5500-5190 BC an offset of 25 years is possible.
NOTE: Cal ages and ranges are rounded to the nearest year which
may be too precise in many instances . Users are advised to
round results to the nearest 10 yr for samples with standard
deviation in the radiocarbon age greater than 50 yr .
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UNIVERSITY OF WASHI NGT ON
QUATERNARY ISOTOPE LAB
RADIOCARBON CALIBRATION PROGRAM REV 3 .0.3
St u i v e r, M. and Reimer , P.J., 1993, Radiocarbon, 35 , p. 2 15-23 0 .

-

Cal i br a t i o n file(s): MA RINE93.14C
Listing file: C14FIL.TXT
DRI 3 2 1 6

350

E96/109

s na i l shells
Radiocarbon Age BP
2245 ± 88
Delta R = 390.0 ±
25.0
Ca l i b r a t e d age(s) c a l AD 574

Reference( s)
( Stuiver & Braziunas , 1993:

ca l AD/BC a g e ra ng es o bt a ined from intercepts (Method A) :
cal AD 455 - 659
o ne Sigma**
two Sigma**
cal AD 370 - 719
Summary of a b o v e :
minimum of c a l age ranges (cal ages) maximum of c a l age ranges:
1cr
c a l AD 455 (574) 659
2 cr
c a l AD 370 (574) 719
cal AD/BC age ranges (cal ages as above)
from probability distribution (Method B) :
% a)"e a en c los e d

68 .3 (lcr)
95 .4 (2cr)

cal AD age ranges
cal AD 470 - 651
cal AD 358 - 726

relative are a under
probability distribution
1 .00
1.00

Refe rence s for datasets used:
St u i v e r , M, and Braziunas, TF , 1993, Radio carbon, 35,
13 7- 18 9 .
Co mme nt s :
tThis standard deviation (error) includes a l ab error multiplier .
2 si gma = 2 x square root of (s ample std. dev. 2 + Delta R uncertainty 2)
[ ] = cali brated with linear extension to calibration cur0e
0* re presents a IIne g ativell age BP
1950* = cannot calibrate due to bomb C-14
For cal y rs between 5500-5190 BC an offset of 25 years is possible .
NOTE : Cal ages and ranges are rounded to the nea re st y e a r whi ch
may be too precise in many instances.
User s are advised to
r ou nd resul ts to the nearest 10 v r for samples wi th standa rd
deviation in the radiocarbon age greater than 50 yr.

76

UNIVERSITY OF WASHINGTON
QUATERNARY ISOTOPE LAB
RADIOCARBON CALIBRATION PROGRAM REV 3.0.3
Stuiver, M. and Reimer, P.J., 1993, Radiocarbon, 35, p. 215 - 2 30 .
Calibra t io n f i l e(s) : UWTEN9 3.14C
List i ng file: C14FIL.TXT
DR I 3216

E96/109

s na i l shell s
Radio carbon Age BP
2245 ± 88
Ca l i br a t e d age(s) cal BC 355, 289, 278
274, 257, 247
233

Reference(s)
(Stuiver and Becker, 1993)

c a l AD/BC age ranges obtained from intercepts (Method A):
one Sigma**
cal BC 394 - 196 193 - 171
two Sigma**
cal BC 478 - 472 411 - 49
Summary of above :
minimum of cal age ranges (cal ages) maximum of cal age ranges:
local BC 394 (355, 289, 278, 274, 257, 247,
233 ) 171
20cal BC 478 (355, 289, 278, 274, 257, 247 ,
233 ) 49
c a l AD/BC age ranges (cal ages as above)
from probability distribution (Method B):
% area enclosed

68.3 ( 10-)
9 5.4 (20- )

cal BC age ranges
cal BC 389 - 201
181 - 175
cal BC 685 - 660
5 1 7 - 464
430 - 41
27 - 24
10 - 2

relative area under
probability distribution
.97
.03
.01
. 02
.97
.00
.00

References for datasets used:
Stuiver, M and Becker, B, 1993, Radiocarbon, 35, 35-65.
Comments:
tThis standard deviation (error) includes a lab error multiplier .
** 1 sigma = square root of (sample std. dev. 2 + curve std. dev. 2 )
2 sigma = 2 x square root of (sample std . dev. 2 + cu rve s t d . dev . 2
0* represents a IInegativell age BP
19 55* denote s influence of bomb C-14
For cal yrs between 5500-5190 BC an offset of 25 years is possible .
NOTE:
Cal ages and ranges are rounded to the nearest year which
may be too precise in many instances. Users are advised to
round results to the nearest 10 y)- for samples with standa rd
deviation in the radiocarbon age greater than 50 yr.
UNIVERSITY OF WASHINGTON
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UNIVERSITY OFWASHr"NGTON
QUATERNARY ISOTOPE LAB
RADIOCARBON CALIBRATION PROGRAM REV 3.0.3
Stuiver, M. and Reimer, P.J., 1993, Radiocarbon, 35, p. 215-230.

m;xed I

Calibration file(s): MARINE93.14C
INTCAL93.14C
Listing file: snail.TXT
DRI 3216

1ntfY-ITJe,

A ~ 22.S-

E96/109

snail shells
Radiocarbon Age BP
2245 ±
Delta R = 225.0 ±
35.0

SO%'

88

Reference( s)

(Stuiver & Braziunas, 1993)
(Stuiver and Pearson, 1993)
50.0% marine carbon

Calibrated ·age(s) cal AD 62

cal AD/BC age ranges obtained from intercepts (Method A):
one Sigma**
cal BC 43 - cal AD 139
two Sigma**
cal BC 172 - cal AD 251
Summary of above:
minimum of cal age ranges (cal ages) maximum of cal age ranges:
10
cal BC 43 (cal AD 62) cal AD 139
20
cal BC 172 (cal AD 62) cal AD 251
cal AD/BC age ranges (cal ages as above)
from probability distribution (Method 8):
% area enclosed

68.3 (10)
95.4 (20)

cal 8C age ranges
cal BC 58 - cal AD 156
cal BC 173 - cal AD 252

relative area under
probability distribution
1.00·
1.00

References for datasets used:
Stuiver, M, and 8raziunas, TF, 1993, Radiocarbon, 35,
137-189.
Stuiver, M and Pearson, GW, 1993 , Radiocarbon, 35, 1-23.
Comments:
tThis standard deviation (error) includes a lab error multiplier.
** 1 sigma = square root of (sample std. dev.;+ curve std. dev.;)
2 sigma = 2 x square root of (sample std . dev .;+ curve std . dev.; )
[ ] = calibrated with linear extension to calibration curve
0* represents a "negative" age BP
1950* = cannot calibrate due to bomb C-14
For cal yrs between 5500-5190 BC an offset of 25 years is possible .
NOTE: Cal ages and ranges are rounded to the nearest yea r which
may be too precise in many instances. Users are advised to
round results to the nearest 10 yr for samples with standard
deviation in the radiocarbon age greater than 50 yr.
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CHAPTER 7

BURIAL ORNAMENTS
Randall Milliken, Nikki Martin, and Russell K. Skowronek
Grave goods were only found in association with Burial #3, a juvenile female . They included 28 cut and
126 whole Olivella shell beads ; 27 whole and broken Halioti s shell pendants; 34 whole and broken crab
claw beads; and one deer rib needle or hair pin. No lithic materials were found .
Whole Olivella : Bay Area archaeologist W. Egbert Schenck who worked on the Emeryville
Shellmound site, states that one of the two simplest shell forms known to exist are the Olivella wholeshells (1926: 231). Past archaeological evidence shows that there are two main types of Olivella shells.
The first , Type A, is the whole Olivella with spires ground off or chipped off perpendicular to the axis of
the shell. The spire is defined by Bennyhoff and Hughes- pioneers of the shell bead analysis-as "the
upper whorls, from the apex to the body whorl" (1987:87). A whorl is a distinct tum or curve in the
spiral. These are also referred to as simple spire-lopped, whole Olivella shells (Fig. 1 and Worksheet).
A typical average bead length for this type is 10 to 13 millimeters long, while the type a of a small
variety measure from 4.0 to 6.5 millimeters. In addition to that, some are painted in red ochre. Some
whole Olivella from Burial #3 had what appeared to be ochre on them.
There is also a whole unmodified Olivella that is distinct only in the hole driven through its body whorl.
Body whorl as again defined by Bennyhoff and Hughes is "the lowest and largest whorl" (1987: 87).
With these shells there is no grinding nor chipping of the spire
Cut Olivella biplicata. These beads are known as the cut- Olivella , as they have been cut from the
whole- Olivella to form square , circle , or rectangular beads independent from the whole- Olivella shell .
These very hard beads are composed of a high proportion of enamel because they are cut from the callus ,
also sometimes known as the columella. Again defined by Bennyhoff and Hughes, the callus is "a
calcareous deposit, such as enamel" and the columella is "the solid pillar at the axis of the shell , around
which the whorls form the spiral circuit" (1987: 87). This part of the shell is directly below the spire and
also adjacent to the highest part of the body whorl. They range in measurements from 2.5 to 15
millimeters in diameter (Fig. 2 & 3, and Worksheet). They are centrally drilled with a biconical hole in
order to be worn decoratively. "Only one callus bead could be made from each shell and the size of the
bead was determined to a large degree by the amount of work spent in grinding it down" (King 1978:
59). It is rather difficult to imagine that such exceptional amounts of time and effort are displayed in
these beads, as their surface boasts of a seemingly simple manufacturing process.
These Olivella beads can also be further categorized into either lipped or non-lipped cut beads. The
lipped beads contain an edge or a shelf which is "a shallow groove at the upper interior of a split shell"
(Bennyhoff and Hughes 1987: 87), on the inside of the bead.
Olivella beads were also commonly used to decorate graves and burial sites of loved ones. Olivella cut
beads are most often found near the head , sometimes apparently haphazardly as though strung and
wrapped around the skull of the body. In most cases a head covering ornament of some kind was
suggested because the beads are normally found in the skull area. However, in a few cases a necklace or
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SCUlwhl beads

BEAD WORKSHEET
WHOLE OLIVELLA
DATE:Feb. 14, 1994
RECORDER:

Santa Clara University
SITE#:
BURIAL#: 3

Catalog #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15·
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Type

Diameter
7.4
5
5.1
5.5
6
4.4
5.3
5.1
5.2
5.2
5.8
4.5
5
6
5.2
5
4.9
4.6
4.5
4.4
4.5
4.5
4.7
4.5
4.5
4.5
4.1
4.9
4.2
4.1
4.2
4.5
4.5
4.5
5

Spire
Modification
G
G
CH
CH
G
CH
CH
CH
G
G
G
CH
G
CH
G
CH
G
G
G
CH
· G
G
G
CH
G
G
CH
G
G
G
CH
. CH
G
G
G
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End
Modification

Other

. possible ocher stain
possible ocher stain
possible ocher stain

end broken in half
broken
broken
broken
broken
broken

broken

broken

SCU/whl beads

Whole Olivella Beads
Page: 2
Catalog #
36
37
38
39
40
41
42
43
44
45
46

47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Type

Diameter
4
4.5
4.2
4.9
4.6
4.6
4.1
4.2
4.3
4.4
4
4
4
5
4.9
4.1
4.5
4.4
4.6
4.5
4.7
4.8
4.5
4.5
4.1
4
3.9

4
4.4
4.6
4
4.5
4.3
3.3
4
3.9
3.8
4.3
4.4
3.5

Modification
G
G
G
CH
CH
CH
CH
G
CH
G
CH
CH
G
G
CH
G
G
G
G
G
broken
G
broken
G
G
CH
G
CH
G
G
CH
G
CH
CH
broken off
G
CH
G
G
G
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End
Modification

Other

hole in side
spire broken off
spire broken off

broken

broken
broken
broken

abalone attached

broken
broken

SCUlwhl beads

Whole Olivella Beads
Page: 3
Catalog #
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

Type

Diameter
3.8
4.3
3.4
3.5
4.4
4.2
3.9
3.8
4.4
7.2
8
3.6
4.4
4.2
4.1
4
3.8
3.2
3.4
4
3.9
4
3.9
3.9
4.1
8
7.8
8.2
8.4
8.1
8.2
7.8
7.8
7.6
7
7
7.1
7.5
7

Modification

End
Modification

Other

CH
CH
CH

broken
G
G
G
G
G
G
G
G
G
G
G
G
G
CH
G
G
CH
G
G
G
G
G
G
G
CH
G
G
CH
G
CH
G
CH

broken

,-

broken

broken
broken

broken
broken
middle broken

CH
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Santa Clara Uni

BEAD WORKSHEET
CUT OLIVELLA
DATE: Feb.15,1994
RECORDER N. Martin

SITE#: Santa Clara University
BURIAL#: 3

Catalog #
1
2
3
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Type

Width
7.5
7.6
6.1
6
5.5
5.5
5.2
4.9
5.4
5
5.5
4.6
6
4.8
6
5.1
5.5
5.5
4.9
5
5.9
5.5
6.1
7.5
6.5
6
7
5

Length
9.0
8.5
7.7
6.5
6
7.5
6
5.9
6.7
6.1
7
6
7.5
6.4
7.5
6.6
7.1
6.7
5.7
6.7
6.5
6.2
7
8.6
8
6.8
7.9
6.2

Thick.
1.8
2.2
1.5
1.5
0.5
1
0.6
1.2
1
0.9
1.2
1
1.3
0.9
1.1
2
1.1
0.3
1
1
1.2
1.2
1.1
1.5
1.1
1.1
0.6
0.5

Perf.
Diam.
3.2
3
2.5
2.9
3.1
1.3
1.1
1.7
0.9
1.6
1.7
1.7
1.9
1.7
1.8
1.3
1.2
1.7
1.3
1.2
1.8
2.6
1.5
2.1
1.9
1.7
2
1.5
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Perf.
Location
C
C
OC
C
C
OC
C
C
C
C
C
OC
C
C
C
C
C
C
C
C
OC
OC
C
C
C
C
OC
C

Shelf
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A

Shape
0

0
0

C
C
R
R
R
R
R
R
R
R
R
R
R

Edge
Treatment
G
G
G/C
G
G
G/C
G/C
G
G/C
G

e
G
G
G
G
G
G

A

0

A
A
A

R

G

0

G

R

G

A

ole

G

A
A
A

OIR
OIR

G

0
0

G
G

P

A
A
A

G

OIC

C

0

G
G

R

shoulder covering might be implied. It has also been noted that beads have been found in the mouth and
the ears . On Burial #3 the cut Olivella were found near the head and the ears and the shoulders.

Analysis of the Olivella shell beads suggest they date to the Terminal Phase of the Middle Period, or
about AD 500-700. They are fully consistent with form depicted in Elsasser (1978:38-39) and Hylkema
(2002) for this Period. The 21 beads in catalog number 6-20 and 24-28 were nicely made saddles with
mean measurements as follows:
Length width
6.9 mm 5.7 mm

diagonal length
7.0 mm

arc

thickness

l.4mm

0.8 mm

perforation
1.0mm

In form and degree of angularity (angle index 790/0) they are typical square saddles , similar to those
recovered in many burials at CA-Ala-343.
In the Santa Clara Valley square saddle beads found at CA-SCl-302 and CA-SCl-581 have
been more rounded to the point of grading into saucers known as G2a saucers . The beads on the cusp
between the two extremes are terms F/G.
One of those F/G beads is among the eight beads in catalog number 21-23. Four beads are G6
irregular saucers , the poorly made saucers typical of the Middle Period on Monterey Bay. And two other
beads are C3 split-drilled beads, found in many Terminal Phase, Middle Period bead lots in the Central
Bay and in the Delta.
Two cut and three whole Olivella shell beads were cast for future reference and interpretation
by Kronen Osteo of Canoga Park, California.
The second most common artifact were made of Haliotis shells, otherwise known as abalone. On the
Santa Clara University campus twenty four finished Haliotis pendants were found. Forms included
dagger, rectangular, and circular - plain and notched. They are consistent with forms illustrated for the
Upper Middle and Middle/Late illustrated in Elsasser (1978), Hylkema (2002). Seventeen of the
pendants were cast by Kronen Osteo of Canoga Park, California (Fig. 4, 5, 6, 7, and Worksheets).
Twenty-eight measurable crab leg "beads" were found associated with Burial # 3. Ten were cast by
Kronen Osteo (Fig. 8, 9 and Worksheet).
Finally, one perforated split deer rib hair pin or needle was found near the base of the neck of Burial #3.
It was 1.5 ern wide and 12.5 ern long. Sharpened to a point it is similar to other bone pins and pendants
depicted in Elsasser (1978). This artifact was also cast by Kronen Osteo (Fig. 10, 11).

REFERENCES CITED

Bennyhoff, James A. and Richard E. Hughes

1986 Shell Bead and Ornament Exchange Networks Between California and the Western

84

igure 1

..
••

••
,..,..
••
to

~
t

,

Dfil ttJ"

.J.o ~C:;) Ii!

CA- .jCL - 3"
. 5AJJ r A

Figure 2

?

C l.A gA

U JJ/ VF~5/7 Y

Figure 3

o

I

~ ~N

o

85

Figure 4

igure 5

86

S~NTA CLARA
UtJ IVER6I T '(

1- '2.1- -q4

Fig. 6

, f

I C'

17

ro

IS

20

. 2(

; 22.
z-

~~.. . ~~~.'0
''. ~(- .:.
.
.' :

,

\1

1

..

......

.

:-

'

.$-' .

'. .

87

I'

s.«, U.
Fig. 7

,

_.

. ..
"\~::..

7

, .....

....;
'"'.

88

Pendant

Ref. # Pendant Type
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

-

Ext. Width/length Perforation # Perforation Dia. Modification Association Comments
EI
1
3.7
29/29
EI
25/28
1
3.2
EI
31/32
1
4
S
28/39
1
4.3
4
EI
1
28/38
EI
39/39
1
3.2
EI
30/30
1
2.5
39/39
1
7
S
EI
27/27
1
3.3
S
30/32
1
5
In two slivers
CH
1
2.1
.8/3.0
In triangle shape
CH
2
43/15
1
· _·7-'_~/
1
G
1.9
G
1.3/2.8
1
2.5
1.312.8
1
2.5
G
Broken in half
1.412.2
1
4.6
G
End broken off
CH
1
3.6
1.2/2.8
CH
Perforation broken
3.7
1.6/2.8
1
G
1.412.6
1
3
Very elongated
CH
1
2.2
.912.0
CH
4.2
1.2/3.0
1
In five slivers
4.1
G
1.012.7
1
G
1.2/.3.3
1
3.4
In two slivers
CH
1
3.3/3.3
3
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BEAD WORKSHEET
CRAB
LEGS
SITE #:
BURIAL#:

Catalog #

1
2
3
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Santa Clara University
3

Type

DA1E:
RECORDEJ

Width

Length

4.2
5
5.4
4.2
4.7
5
4.5
5
4.9
4.4
4.1
4
3.8
5.5
3.2
3.5
4.7
4.5
4
5
5
4
3
5.5
4.3

6.0
6.5
6.3
6
5
5.6
6
7
5.2
6.4
6
5
6.5
5.6
6.1
4
5
6.5
4
5
5.4
6
5.5
6.5
5
5
6
5.6

4

4.8
5

Comments
Broken

Broken crab leg stuck to it
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CHAPTER 8

Site CA-SCL 755: Implications of Ancient Native American DNA
Frederika Kaestle

Study of genetic material from ancient tissues , including human bone from archaeological
settings, has facilitated our understanding of past population biology and history in ways completely
unenvisioned just a decade ago. With the development of automated polymerase chain reaction (peR)
technology for the recovery and analysis of deoxyribonucleic acid (DNA), it is now possible to amplify
mill ions of copies of DNA segments from single strands (see Herrmann and Hummel 1993) . For ancient
human populations this breakthrough opens a range of possibilities for addressing longstanding issues in
anthropology and other fields. Comparisons of material culture (i.e., artifacts) have not provided secure
proof of ancestor-descendant relationships between very old artifacts (and the populations that produced
them) and very recent artifacts (and the modem populations that produce them). We can now access and
analyze DNA extracted from ancient archaeological remains , and compare genetic patterns seen in
ancient individuals and groups to each other and to modem individuals and groups. This might allow
genetic relationships among living groups and ancestor/descendant relationships between prehistoric and
living populations to be established.
Because ancient DNA is extremely degraded due to the action of water , oxidation, and other
cumulative effects of exposure, it is sti11 very difficult to extract significant amounts from the bone
matrix, and the DNA that does exist is in very short pieces. These conditions limit the size of the
fragment that can be amplified, and therefore, the number of tests that can be performed on ancient
DNA. To partially overcome these limitations, researchers have concentrated their efforts on a type of
DNA called mitochondrial DNA (mtDNA). This DNA is not found in the nucleus of the cell , where most
DNA is located, but rather in small organelles of the cell called mitochondria which help the cell produce
energy. There are many mitochondria in each cell, and therefore there are many copies of the mtDNA in
each cell (compared to a single copy of the nuclear genome). Consequently, mtDNA surv ives longer in
bone and other prehistoric tissue than does nuclear DNA. In addition, mtDNA is passed on only through
the female line (that is, everyone inherits his or her mtDNA from hislher mother, and only daughters then
pass it on to their children) (see figure one) (Giles et al. 1980). This pattern of inheritance is much
simpler than a biparental pattern, seen in nuclear DNA, where both the father and mother contribute
DNA , portions of which can intermingle in their offspring.
DNA takes the form of a double helix with two strands of polypeptide chains linked together
by nucleotide bases called adenine (A), guanine (G), cytosine (C) and thymine (T) (for more information
see King and Stansfield 1990 or a basic genetics text book such as Griffiths et al. 1993). It is the order of
these bases which carry the information the cell uses to construct proteins and regulate cellular activity.
A recent technological innovation, the automation of the polymerase chain reaction (PCR), combined
with the discovery in nature of organisms that produce enzymes which are stable at very high
temperature, allows us to obtain sufficient amounts of ancient DNA to use in analysis. The enzymes,
called DNA polymerases, are similar to those that human cells use to copy DNA during cell division .
However, cells have special mechanisms to cause the double-stranded DNA helix to unwind and become
single-stranded in places. To reproduce this effect in the laboratory, a special machine (called a thermal
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cycler) must be used to heat the DNA to above 92°C, which causes the double helix to denature into two
single strands. At such a high temperature, the DNA polymerase produced in the human body is damaged
and therefore inactive. The discovery of organisms that thrive at very high temperatures, such as in hot
springs, and therefore have very thermostable DNA polymerases has allowed the automation of the
replication of DNA in the laboratory.
During PCR a single copy of DNA is heated to above 92°C, causing the DNA to become singlestranded (denatured). The temperature is then lowered so that a set of very short sequences of DNA (1525 nucleotide bases) called primers which flank a specific region of the denatured DNA can attach, or
anneal, to complementary sequences on either end of the single-stranded target DNA. Finally, the
temperature is raised to about 72°C so that the DNA polymerase can catalyze the addition of nucleotide
bases in the appropriate order (extension) along the single-stranded DNA between the primers. The end
result is two double-stranded copies of a short segment of the DNA. If this process is repeated again, four
copies of the DNA result. In the laboratory, this process is repeated 30 to 50 times, resulting in more than
230 (over one billion) copies of the targeted DNA (for more information on the PCR process see
Griffiths et al. 1993; White 1993).
These new approaches to accessing and analyzing ancient DNA can be applied to questions of
Native Arnerican prehistory. Recent studies have shown that certain mtDNA mutations characterize at
least four, and possibly five, distinct founding matrilines (A, B, C, D and possibly X) to which almost all
Native Americans belong (Schurr et a!' 1990; Torroni et a!' 1992; Horai et al. 1993; Scozzari er al.
1997). These matrilines, or haplogroups, are also found in Asian individuals (Schurr: et al. 1990; Torroni
et al. 1993). Each individual possesses mtDNA of one matriline (i.e.. belongs to either the A, B, C, D or
X matriline), and all individuals belonging to one matriline can trace their ancestry back to one woman
(who first passed on the matriline-defining mutation); Groups can be characterized by the frequencies of
each matriline among their members. The frequencies of these matrilines vary significantly among
modem Native American groups (Torroni et al. 1993; Lorenz and Smith 1994, 1996) and in ancient
groups (Stone and Stoneking 1993; Kaestle 1996, 1997; O'Rourke et al. 1996). This variation in
frequency of these matrilines can be employed to estimate relatedness between tribes, and hypothesize
ancestor/descendant relationships between ancient and modem populations (e.g., Hagelberg and Clegg
1993; Kaestle 1996, 1997; O'Rourke et al. 1996; Parr et a!. 1996). Groups that are closely genetically
related should have similar frequencies of the matrilines, while groups with very different frequencies
are probably not closely related to each other.

Each matriline is identified in the laboratory by the presence of certain mutations in the DNA
sequence that all members of that matriline possess. These mutations, in the case of matrilines A,
C. D and X, are detected using restriction endonucleases. A restriction endonuclease is an
enzyme, found in single-celled organisms, that recognizes a very specific series of nucleotides
(usually four to eight), and then cuts the double-stranded DNA in half at that site (see table one
for examples). If the specific region of DNA in which the diagnostic mutation occurs is
amplified, and then exposed to the restriction enzyme, a process called electrophoresis can be
used to determine whether or not the DNA was cut by the enzyme. DNA is a negatively charged
molecule. This means it is attracted to a positive charge. If the amplified DNA which has been
exposed to the restriction enzymen is placed on the top of a polyacrylamide gel negatively and
positively charged, respectively, the negatively charged DNA fragments will move through the
gel toward the positively charged area of the gel at the bottom. The speed at which the fragments
through the gel is determined by their size -- the larger the fragment the more slowly it moves .
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Thus, the large fragments move shorter distances compared to the smaller fragments in the same
amount of time. The pieces of a large amplified DNA fragment that has been cut by the
restriction enzyme will move through the gel quickly, compared to an uncut fragment. The DNA
in the gel can then be stained and photographed to visualize the fragments for each individual.
Amplified DNA that shows up as two small bands (near the bottom of the gel) indicates that the
restriction enzyme cut the DNA , while amplified DNA that shows up as one large band (near the top of
the gel) indicates that the restriction enzyme did not cut the DNA (for more information on
electrophoresis see Griffiths et al. 1993). The presence ofa restriction site that is normally (i.e., in the
majority of humans) absent, or the absence ofa restriction site that is normally present, is indicative of
a mutation in that region of DNA.
Th e last matriline , B, is defined by a loss of nine consecutive nucleotides in a specific region.
Thus an individual belonging to the B matriline has an amplified fragment that is nine bases shorter than
an individual not belonging to the B matriline. This shorter fragment moves through the gel faster and
thus stops lower in the gel when the current is turned off. Examples of the differences between the four
major matrilines on an electrophoretic gel can be seen in figure two. The distribution of these markers in
the Native American matrilines can be seen in table two. The exact protocol for the extraction and
amplification of ancient DNA, and identification of mitochondrial lineages of the ancient individuals, is
described in appendix A.
Another important use of ancient DNA from archaeological remains is to identify the sex of
individuals for whom the sex cannot be determined osteologically (for example, in incomplete remains
or in juveniles). Females have two copies of the X chromosome while males have one copy of both the X
and the Y chromosome. One of the few genes present on both the X and Y chromosome, the amelogenin
gene, occurs in slightly different forms on the two chromosomes. On the X chromosome, this gene has a
deletion of 6 bases that are present in the amelogenin gene on the Y chromosome. Therefore, if this
region of the gene is amplified using PCR, the X chromosome produces an amplified product that is 106
nucleotide base pairs (bp) long, while the Y chromosome, which does not contain the 6 bp deletion,
produces an amplified product that is 112 bp long (Sullivan et al. 1993). Because a female possesses two
copies of the X chromosome, both containing the deletion, a sample from a female produces segments of
only one length when amplified (106 bp). Because a male possesses both an X and a Y chromosome,
segments of both the 106 bp and the 112 bp lengths are amplified from a male's DNA. Thus, the sex of
the sample can be visualized by electrophoresis on an acrylamide gel as two bands for the male and only
one band for the female. Genetically sexing ancient individuals
is more difficult than determining the mitochondrial matriline to which they belong because.only a single
homologous pair of sex determining chromosomes (X and Y) is found in the nucleus of a cell and
therefore the amelogenin gene is present in much lower copy numbers than mtDNA. However, Stone et
al. (1996 have found genetic sexing of ancient samples can be more accurate than osteological sexing
techniques.
Applying these techniques to the individuals recovered from site SCL-755 , dating to 1351 +/- 51
years before present (yBP) , has enhanced our understanding of the relationships between these
individuals and also of these individuals to modem groups. The results of the tests to determine to which
mitochondrial matriline each individual belongs, and what their genetic sex is, can be seen in table three.
As can be seen in the table, DNA was extracted from each sample three times. This was done because
contamination of the extract with modern DNA is relatively common when working with anc ient DNA.
By confirming the matriline and sex of an individual in multiple DNA extracts, the probability of false
results due to contamination is greatly reduced.
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The results of the sexing tests are consistent with all of the individuals being female (see figure
three). The success rate of the amplification for the fragment from the amelogenin was lower than that
for the mitochondrial DNA sites, as expected. The two adults (SCL-755-1 and SCL-755-2) were also
identified as females using traditional osteological sexing techniques (L. Pierce, personal
communication). The juvenile (SCL-755-3) could not be sexed osteologically, as the traits that
distinguish males from females are not fully developed in juveniles. However, in the one extract of SCL755-3 for which the amelogenin gene did amplify only the 106 bp fragment found on the X chromosome
was present. This result is consistent with a preliminary identification of female for individual
SCL-755-3.
As can be seen in table three (and figure four) , of the two adults sampled, one (SCL-755-1)
belongs to the D matriline while the other (SCL-755-2) belongs to the C matriline. The DNA extracts
from the juvenile (SCL-755-3) contained less DNA than the others, and therefore were more difficult to
amplify. However, the results are consistent with the juvenile's membership in matriline D. These results
are informative as to the possible relationships between these individuals. Because mitochondrial
matrilines are inherited through the female line (1. e., from mother to daughter), and the juvenile and the
second adult (SCL-755-2) belong to different matrilines, the second adult could not be the mother, (or
maternal aunt , grandmother, or other close relative in the female line) , of the juvenile. The first adult
(SCL-75 5-1), on the other hand , belongs to matriline D, a result consistent with her being the mother (or
other close maternal relative) of the juvenile. To further explore this issue , the actual sequence of several
hundred nucleotides from a highly variable region of the mtDNA (called the displacement ioop or
control region, see Lorenz and Smith 1997) could be determined and compared. If individuals SCL-7551 and SCL-755-3 are close maternal relatives, their sequences should be identical
The identification of these matrilines in these ancient individuals can also be informative as to
their relationships to modem Native American groups. The frequencies of these four matrilines in many
modem groups (defined linguistically as in table four, Greenberg 1987; Jorgensen 1980; Shipley 1978)
have been determined and are shown in table five (data from Lorenz and Smith 1996; Kaestle 1997).
Table five also includes the data from two ancient Native American groups . The ancient Pyramid Lake
group consists of 18 individuals dating between 860 +/- 75 and 9200 +1-60 yBP (Kaestle 1997) from
western Nevada (see Kaestle 1997; Kaestle and Smith in prep . for more details) while the Fremont
consists of 30 individuals from southern Utah dating to 700-1750 yBP (Parr et al. 1996). As can be seen
in table five, some modern Native American groups completely lack certain matrilines (for example, the
Washo completely lack matriline A). Although only three individuals from the population represented at
site SCL-755 are available for study, the fact that two of them belong to matriline D suggests that
matriline D was at relatively high frequency in their ancient group. It is therefore unlikely that their
modem descendants would completely lack this matriline. This is an interesting result as matriline D is
the least common of the four major matrilines in modern Native Americans and is rare in most
populations except those in California and the Great Basin (Lorenz and Smith 1996; Kaestle 1997). This
allows us to eliminate certain modern groups (those lacking matriline D) as probable descendants of the
ancient population represented by the individuals at the SCL755 site. These modem groups include the
Zuni , the Yuman, and the Central Uto-Aztecan speaking peoples. The current inhabitants of the region
who have been tested for mitochondrial matriline frequencies, Northern Hokan and California Penutian
speakers, have rather similar matriline D frequencies. However, matriline C, present in individuals SCL755-2, is less common in the California Penutian speakers than in Northern Hokan speakers. It is difficult
to draw further conclusions based on the frequency of the mitochondrial matrilines in the ancient group
represented by the individuals recovered from site SCL-755 because so few individuals were tested. A
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larger sample of individuals from that population would result in a much more accurate measure of the
frequencies of these matrilines in that group, and would allow a statistical analysis of the population's
similarity to modem Native American groups (for an example of this, see Kaestle 1996, 1997: Kaestle et
al., submitted; Kaestle and Smith in prep).
The highly variable mtDNA control region sequence mentioned above also might be used to
identify a modem population as the most likely descendant of the ancient Native American population
represented by the individuals at site SCL-755. The DNA sequence from the individuals buried there
should most closely resemble the sequence of their modem Native American descendants. Comparisons
of the ancient sequences with those already determined for modem Native Americans would allow
further refinement of hypotheses regarding the identity of this ancient group's modem descendants.
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Appendix A: Methods
1. Bone fragments were cross-linked with UV light (254 nm) and, in some cases soaked in a 5%
bleach solution, to eliminate any minor surface contamination.
2. Bone samples were powdered in bleach-sterilized electric coffee grinders.
3. Approximately .25 g of powdered bone was incubated with slight agitation for 72-96 hours at 4
degrees C in .5M EDTA , pH 8.0, changing the EDTA solution every 24 hours .
4. The decalcified bone powder was incubated overnight at 55 C with a proteinase K buffer (50 mM
Tris , pH 8.0, 1 roM CaCI2, 1 roM DTT, 50/0 Tween 20, and 1 mg/ml proteinase K).
5. Samples were successively extracted with phenol , phenol-chloroform (1: 1), and sevaq
(chloroform: isoamyl alcohol , 24: 1).
6. Samples were concentrated to approximately 50 ml with Centricon 100 microconcentrators
(Amicon), washed twice with Tris-EDTA, pH 8.0 (TE), or ddH20, then reconcentrated to 50-100
ml.
7. A master PCR mix containing all reagents [.6 roM primers (for primer coordinates see Handt et al.
1996; Par et al. 1996), IX manufacturer's buffer, ddH20, 1 mg/ml BSA, 20 nM dNTPs] except
the Taq polymerase and ancient DNA template was UV cross-linked for 10 minutes to eliminate
any exogenous DNA contamination.
8. "Hot Start" amplifications were performed in 25 J.lI volumes using 3-5 ml ancient DNA extract and
1.5 units of Amplitaq Gold DNA polymerase (Perkin Elmer). The amplifications were subjected
to an initial 11 minute denaturation step as 95 C, then 35 to 45 cycles in which reactions were
denatured at 95 C for 15 seconds, annealed at 55-59 C for 15 seconds, and extended at 72 C for 25
seconds, followed by a final extension step of 3 minutes at 72 C.
9. 5-10 ml of amplification product containing the restriction site gain that characterizes haplogrou A
and the restriction site losses that characterize haplogrous C and D was digested overnight at 37 C
with HaeIII, HindII, or AluI respectively, according to manufacturers' recommendations.
10. Restriction fragments and the presence/absence of the 9 bp deletion were resolved on 6%
polyarcrylamide gels, stained with ethidium bromide and visualized, then photographed, on a UV
transilluminator (figure 2) using an ISI000 imaging system (Alpha Innotech).
11. The following contamination precautions were taken:
a. Multiple extracts and amplifications were completed for each sample.
b. The extraction of DNA and preparations of amplification reactions were performed in a
separate laboratory from that in which amplification was performed.
c. DNA extractions and preparations of amplification reactions were performed in a
dedicated bleach-sterilized fume hood and UV cross-linked glove box, using sterile
disposable lab ware, dedicated equipment, sterile filter tips, and sterile UV cross-linked
reagents.
d. The amplification reactions were flame-sealed in microcapillary tubes prior to being
transported into the laboratory in which PCR amplification took place .
e. Negative controls including all reagents except powdered bone were added at each step of
the extraction, and negative controls containing all reagents except temp late DNA were
run for every amplification.
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Table One: Examples of Restriction Endonucleases

Restriction Enzyme sequence recognize
Hae III
Hind II
Alu I
Ode I

5'
5'
5'
5'

1

GGCC ...3
GTPyPuAC ...3'
AGCT 3 '
CTNAG 3
1

Py = Tor C
Pu = A or G
N = G, A, T , or C
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Organism

Haemophilus
Haemophilus
Arthrobacter
Desulfovibrio

aegyptius
influenzae
Juteus
desulfuricans

Table Two: Diagnostic markers in Native American nltDNA Matrilines
Matriline

+HaeIII
np663

A

+

B
C
D
1-1

X

~

other

o

+9 bp
deletion

-HindII
np13259

+AluI
np13262

+

+

-A luI
np5176

-D d e I
np1715

+

+
+
np = nucleotide position on the Anderson et al. (1981) mitochondrial DNA sequence
+ indicates the presence of a marker
- indicates the absence of a marker

Table Three: Mitchondrial DNA Matriline and Sex Assignment of SCL-755 Individuals
Sample
ca-scl-755-1

ca-scl-755-2

ca-scl-755-3

B (+9bp del)

C (+Alul)

D (-Alul)

-

-

-

-

-

-

+
+
+

-

-

-

-

+
+
+

-

D
D
0
C
C
C

-

+

0

+

D

extract A (+Haell)
1
2
3
1
2
3
1
2
3

-

matriline sex

-

-

numbers in parentheses after sex indicate number of times region was amplified

f--J

o

V1

Page 1

F (2)
F (2)

F
F
F
F

(3)
(2)
(1)
(2)

Table Four: Modern Native American Groups Sampled

group

subgroup

Penutian

California Penutian

Hokan

Zuni
Northern Hokan

sub-subgroup

Yuman

Uto-Aztecan

Washo
Central Coast Hokan
(Salinan-Seri)
Northern Uto-Aztecan Numic

Takic

Hopi
Central Uto-Aztecan
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number tribal
members sampled

5 Costanoan (Ohlone)
1 Miwok
1 Maidu
1 Wintun
9 Yokuts
20 Zuni
1 Karok
1 Achumawi
5 Porno
5 Walapai
5 Havasupai
5 Yavapai
8 Paipai
19 Quechan
3 Mojave
16 Kamia (Tipai)
3 Cocopa
3 Kiliwa
13 Cochimi
28 Washo
2 Salinan
9 Chumash
98 N. Paiute/Shoshone
1 Kawaiisu
4 Tubatulabal
4 Kitanemuk
1 Gabrielino
1 Luiseno
1 Juaneno
1 Fernandeno
1 Cahuilla
4 Hopi
37 Pima

Table Five: Frequencies of Mitochondrial Matrilines in Modern and Ancient Native American Groups

Group
Ancient

Subgroup
Pyramid Lake
Fremont

California Penutian
Zuni
Northern Hokan
Hokan
Yuman
Washo
Central Coast Hokan
Uta-Aztecan Northern Uto-Aztecan
Central Uta-Aztecan
Penutian

N = number of individuals sampled

~

o

-....J

N

18
30
17
20
6
80
28
11
116
37

%A 0/08

11
0
12
20
0
4
0

46
0
5

33
83
41
70
50
62
53
18
42
57

°leC 0/00

0
10
6
10
17
34
36

56
7
41
0
33
0
11
9 27
1 5 43
38
0

Figure One
Mitochondrial DNA Inheritance

Pedigree demonstrating the inheritance of mitochondrial DNA .
Females are represented by circles, males by squares. One
mitochondrial DNA matriline is passed on only within the filled-in
circles and squares.
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Figure Two
Electrophoretic Identification of the Four Common Native
American Matrilines
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contain peR products for the matriline B fragment. The ancient
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and thus belongs to matriline C . Lanes eight and nine contain the
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~
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Figure Three
Electrophoretic Id entification of the Genetic Sex of CA-SCL755 Individuals
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contain PCR amplification products from various DNA extractions
from the SCL-755 individuals. .For example , "sell extl" stands for
"extraction one from SCL-755-l" . The next t\VO right-most lanes
contain peR amplifications from a modern male and female for
comparison . The right-most lane contains another size-marker.
All
SCL-755 extractions show a single band , indicative of the presence of
only the X chromosome in the DNA extract.
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Figure Four
Electrophoretic Identification of the Mitochondrial Matrilines
in CA-SCL-755 Indi viduals

Electrophoresis gel showing the results of peR amplifications to
determine the mitochondrial matriline to which each individual from
site SCL-755 belongs. The right-most lane contains a size-marker to
allow the size of the DNA fragments to be determined. The next
three lanes to the left contain amplifications for the region of DNA
that contains the mutation identifying matriline C. As can be seen on
this gel, only the PCR amplification from individual SCL-755-2 was
digested by the AluI restriction enzyme , indicating that she belongs
to matriline C while SCL-755-1 and SCL-755 -3 do not. The next
three lanes to the left contain amplifications for the region of DNA
that contains the mutaiton identifying matriline D. As can be seen on
this gel, both the PCR amplification from individual SCL-755-1 and
that from individual SCL-755 -3 were not digested by the AluI
restriction enzyme, indicating that they both belong to matriline D,
while individual SCL-755-2 does not.

III
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CHAPTER 9

USING STABLE ISOTOPE ANALYSIS TO UNDERSTAND
PREHISTORIC OHLONE DIET: A CASE FROM SANTA CLARA
UNIVERSITY
Margaret A. Graham

INTRODUCTION AND RATIONALE
For a century the accoutrements and remains of the Native American inhabitants of the San
Francisco Bay Area have fascinated the scientific community for the insights they have lent on the
lifeways of these peoples. Yet how accurate are these insights for all of the peoples in a culture area,
either diachronically or synchronically? While some material aspects of culture, including stylistic form
and evidence for trade, may provide evidence for archaeological traditions and horizons, it is diet that
defines cultures. By way of example, a Whirlpool refrigerator in Silicon Valley may be an exact match
for one in India but it is the contents of the refrigerator that will help us explain the local menus and what
is considered to be food . The more we know about the local "catchment area" the more we will be able to
infer about how food was procured, the seasonality of food resources, and food preferences.
The picture that has been painted of prehistoric subsistence in the San Francisco Bay Area is of a
veritable cornucopia of edible terrestrial, riverine, and marine fauna and flora. The reconstructions that
have been developed have projected a seasonal round of hunting, fishing, and gathering, wherein
terrestrial and marine fauna were abundant and easily taken. This view has come about through what
might best be called an inductive process wherein archaeologically derived information, including
ecofacts such as mollusk shells and animal bones, and subsistence technology including projectile points,
mortars, and pestles have been melded with environmental data, linguistic evidence, ethnohistorical
accounts, and oral histories to reconstruct subsistence patterns. Yet , these avenues of inquiry are biased in
very basic ways .
Mollusk shells and the bones of animals are disproportionately represented over botanic remains
in the archaeological record. Similarly, small, easily broken or lost subsistence artifacts such as fish hooks
or projectile points are found far more often than mortars and pestles. Environmental reconstructions
promulgate ideal situations with plants and animals at the carrying capacity. They do not account for the
difficulty of capture, transportation, seasonality, storage, processing, nutritional components, or flavor.
While they can provide a basic "menu," they do not take into account social and political boundaries that
might limit access or how a culture defines whatin that environment is edible.
Written accounts from the eighteenth and nineteenth centuries are similarly biased. The vast
majority were penned by men who were, for all. intents and purposes, land developers interested in
singing the praises of the environment, and only secondarily in the subsistence patterns of the indigenous
peoples. We need only recall terms like "Digger Indians" to know how the collection of edible flora was
seen .
Finally, there are the oral histories that were collected by Kroeber and Harrington during the first
third of the twentieth century. While providing wonderful insights into past lifeways the interviewers
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were men, and the interviewees were more than a century away from a precontact way of life. That is to
say that focus of the interviews may well have been aimed more toward male activities than toward the
entire subsistence strategy.
To overcome some of the shortcomings associated with traditional methods of dietary
reconstruction, anthropologists have turned increasingly to isotopic analysis that can directly assay an
individual's lifetime subsistence regimen. For the first time in the Bay Area this technique was applied to
the remains of three individuals discovered on the Santa Clara campus.

STABLE CARBON AND NITROGEN ISOTOPE ANALYSIS
Isotopic analysis has been used for the last two decades to determine the long- term food intake of
prehistoric populations (e.g., DeNiro 1987; Huebner 1991; Schoeninger, DeNiro, and Tauber 1983;
Walter and DeNiro 1986). The method involves reading the chemical signatures left in the body by
different foods . The measurement of stable carbon (BC to 12C) and nitrogen C~ to 14N) isotope ratios in
human bone collagen (protein) has proven to be a useful tool for the interpretation of dietary preferences
over a lifetime. The BC isotope varies in relation to the kinds of plants consumed. Plants can be divided
into four groups: three groups of land plants and one of marine plants - based on their differing ratios of
the carbon isotopes BC and 12C in plants with different photosynthetic pathways. Trees, shrubs , and
temperate grasses, like those in California, utilize the C3 pathway (they form 3- carbon compounds from
C02 in the air). In contrast, the C4 plants- tropical and savanna grasses, com, sorghum, and sugarcane-incorporate more BC into their tissues and yield a higher ratio of BC to 12C. The third group, called CAM
plants for their metabolic pathway, are primarily desert succulents and cacti. Marine plants fix carbon
differently than land plants and have a higher 13C value similar to those of C4 plants. As plants are eaten
by animals, these four different ratios are passed along the food chain, and are eventually fixed in human
and animal bone tissue. Thus, the ratio of 13C/12C can show whether a diet was based on land or marine
plants, and whether on C3, C4, or CAM terrestrial plants . For example, 13carbon analysis has been useful
in documenting when a C4 plant comes a new dietary staple in a C3 plant area, like maize did in
temperate areas of North America. Studies have shown that there is a dramatic effect on the carbon
isotope ratios of the consumers. In the lower Illinois Valley, for example, the proportion of carbon in
human bone protein from C4 plants changed from zero to about 75 percent between AD800 and 1200.
The ratio of nitrogen isotopes-v'N and l~ __ in collagen can reflect dietary preferences in the
same way as carbon. l~/l"N ratios are diagnostic of dependence on marine and terrestrial resources
regardless of the photosynthetic pathways employed by the terrestrial plants in the diet. The l~ isotope
increases as it passes up the food chain from plants to animals: a low ratio of I~ to l~ points to landbased diet while a high ratio points to a marine diet. The use of nitrogen isotope ratios as a dietary index
is complicated when a substantial amount of food is obtained from marine ecosystems such as coral reefs
and salt marshes, with high rates of nitrogen fixation. Food resources from these habitats have low
nitrogen values approaching those of terrestrial plants and animals. Thus , in cases where a seafood diet
seems likely, the carbon isotope method needs to be used for confirmation. The BC/12C ratios from people
who eat large amounts of shellfish and salt marsh biota will fall within the range observed for people
whose diets contain large amounts of seafoods derived from parts of the ocean where nitrogen fixation is
neglible . In other words, people who consume large quantities of seafood have higher carbon ratios in
their bone collagen than people with diets of terrestrial plants and animals.
Prehistoric Ohlone did not cultivate maize or use other C4 plants . High BC/12C ratios values
would thus be expected only if their diet contained a large proportion of marine resources. Although the
extensive salt marshes of the Bay are not immediately adjacent to the site, the site is near the Guadalupe
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River, a source of anadromous fish like salmon. If the inhabitants of this area acquired a substantial
proportion of their food from the marine ecosystem, the concentration of I~ and 13C in their skeletal
remains would tend to be elevated. If shellfish made up a significant portion of their diet, I would expect
low nitrogen values and high carbon values. If people were largely dependent on terrestrial resources I
would expect lower nitrogen AND carbon values, similar to those of terrestrial mammals eating C3
plants.
. RESULTS OF ISOTOPIC ANALYSES

The osteological analysis of the human remains was conducted by Dr. Lorna Pierce . The
preparation and analysis of bone collagen samples were performed by Coastal Science Laboratories, Inc.
of Austin, Texas. Table 1 shows the average Ol3C and Ol5N values for each of the three individuals - two
adult women, and an adolescent female.
To understand what these values mean, I compare them to other populations that have undergone
similar analysis. I use the published findings from Walker and DeNiro's 1986 study of prehistoric
Chumash. They used a combination of carbon and nitrogen isotopes from 40 individuals to determine
dietary dependence on marine and terrestrial resources . The sample was drawn from sites in three
ecological habitats- 1) the Channel Islands; 2) Coastal mainland on the Santa Barbara Channel; and 3)
Interior mainland located 20 to 40km away from the coast.
Figure 1 shows the Walker and DeNiro scatter plot of nitrogen and carbon values from the
different Chumash sites from their 1986 AJPA article . The boxes indicate the means and ±2SD of the
isotope ratios--carbon on the X axis and nitrogen on the Y axis--for bone collagen from modem mammals
with the indicated feeding practices. When we plot the Santa Clara data on this graph, we see that the
mean values fall near two of the interior mainland sites and in the range of terrestrial plant eaters. The
mainland coastal dwellers from the Chumash study have intermediate nitrogen and carbon values that
suggest a mixed diet containing a larger proportion of seafoods thanterrestrial plants and animals . Also
notice the higher nitrogen values for some of the interior Chumash burials . Walker and DeNiro attribute
this variation to an increase in marine food usage over time. Burials from earlier sites have the lower
nitrogen and carbon values :
Based on this comparison, the Santa Clara samples suggest a dietary regimen heavily dependent
on terrestrial resources. A diet more heavily dependent on shellfish, for example, would be expected to
yield low nitrogen but high carbon values. The combination of low stable carbon and nitrogen ratios
points to long-term dietary reliance on land plants and animals. Unfortunately, isotopy cannot determine
particular species of plants and animals , only that people 's diet reflects a dependence on terrestrial rather
than marine resources. The findings are based on a very small sample but they do suggest the importance
of conducting additional diachronic analyses of a larger series of samples (with males represented) from
the Santa Clara area as well as synchronic, comparative data from different micro-habitats in the south
Bay area.

IMPLICATIONS--DIET AND ENVIRONMENT

Chartkoff and Chartkoff (1984: 147-148) state that during the 4.000 years that comprised the
Pacific Period (from circa 2,000 BC to AD 1769) there was a return toward a more focal subsistence
pattern. ' They calculate that every ethnographic group used between 200-306 species of plants and
animals but relied heavily on just a few species as staples. These would tend to be comestables that could
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be collected and stored easily for use during lean seasons, so raising the overall carrying capacity of a
given environment. Finally, Chartkoff and Chartkoff (1984: 151-160;) describe three ecological niches
with distinctive staple resources that had a nexus in the Santa Clara Valley. The first was the Riverine
Niche where anadromous fish (e.g.. salmon) and fresh water mussels were the key staple (Baumhoff
1978: 17). The second, the Valley Parkland and Transition Zone, is where acorns and grass seeds were the
focus (Baumhoff 1978:16: Blume 1994; Schick 1994). The third zone was the Littoral-Offshore Niche
where fin-fish, sea mammals, and shellfish served as staples (Elsasser 1978: Levy 1978:492).
Two centuries ago the location of SC 1-755 was called "El Roblar" for the stand of oak trees that
distinguished this locale from a surrounding sea of savanna grasslands-Chartkoff and Chartkoff's Valley
Parkland (Hylkema 1995:16,17, 19,22). Today the Guadalupe River lies some 8000 feet or 1.5 miles
east of the campus. Accounts from the 1770s describe a gallery forest of cottonwoods, sycamores, and
willows along the water course and the riverine environment being one of mires without villages
(Hylkema, citing Palou 1774, 1995:15, 16). Yet, we also know that less than a half a mile away from
where the burials were found was a black willow swamp, two artesan fed ponds, and three creeks--at least
one of which was deep enough for boats to communicate directly with the Guadalupe and ultimately the
Bay (Brown 1994:35; Hylkema 1995:95-97; Spearman 1963:113-115).
If the environment 1300 years ago was anything remotely like that described in the late eighteen
and nineteenth centuries, the inhabitants of SCI-755 would have had easy access on foot or by boat to all
three niches and their associated resources. Given the results of the () 13C and ()1~ analyses and
Chartkoff and Chartkoff's prediction of a more focal economy, the people represented by the SC 1-755
burials would seem to have obtained a significant portion of their subsistence from terrestrial resources
(Baumhoff 1978:17).
Given the site 's proximity and access to other niches, why only a focus on land resources? One
possibility might be that political boundaries did not allow access beyond a local catchment area. At least
one historic account (Anza 1774, cited in Levy 1978) "found that the Costanoans who accompanied his
expedition were unwilling to step beyond the limits of their territory because of the hostility of their
neighbors" (Levy 1978:487). While this might very well be an overstatement on Anza's part, our
understanding of the social and political organization of prehistoric Ohlone is lacking beyond the
immediate proto-historic era. One thing is certain is that Parkman's (1994 :48-50) suggestion ofa 10-15
km (6-9 mile) diameter catchment area in the East Bay based on a seasonal round from the coast to the
hills does not seem to fit for SC-755. Perhaps territories in the South Bay were smaller and more focused
on specific resources than were those in the east Bay. This might account for differences in population
density that we see in the mortuary complexes like that at Tamien Station (Hylkema 1994). In such cases,
populations would be greater at the coast or along major rivers where there was more animal protein
available and less dense ones in interior sites on secondary streams. Although we cannot explore these
possibilities with the data at hand, additional isotopic studies like that conducted with the Chumash could
help to begin to unravel the complex interrelationship of environment, diet, and social organization.
While isotopic analysis cannot be used to identify the species of plants and animals consumed by the
prehistoric Ohlone, it can be powerful tool when used in conjunction with other archaeological methods
for dietary reconstruction. It gives us the ability to better understand people 's selection and use of
resources and, in the Santa Clara case, localized adaptations in one small comer of the SanFrancisco Bay
Area where it appears that land and not the Bay was the primary focus of human diet.
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Table 1: 813 C and 81~ Ratios for Santa Clara Samples
Burial

Sex Status

813CPDB
Collagen

81~air

Collagen

1

F adult

-19.75

+8.0

2

F adult

-20.05

+7.35

3

F adol.

-20.1

+6.9

-19.9

+7.4

Average
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CHAPTER 10

THE ANALYSIS OF THE HUMAN OSTEOLOGICAL REMAINS FROM CA-SCL-755

Lorna C. Pierce

Introduction
In April 1995 I was contacted by Dr. Russell Skowronek, Assistant Professor of
Anthropology at Santa Clara University regarding the remains of three prehistoric Native
Americans which had been recovered due to construction activities on the University campus. I
was supplied with a copy of the draft Memorandum of Agreement between Santa Clara
University and the Muwekma Ohlone Tribe dated January 1995. At that time I agreed that when
the Memorandum of Agreement was accepted I would be glad to oversee the examination and
analysis of the remains.
In March 1996 Dr. Skowronek contacted me again and provided me with a copy of the
final Memorandum of Agreement dated February 1996. On April 12, 1996 I visited the
Archaeology Research Laboratory at Santa Clara University where the remains had been secured
since their excavation, and Dr. Skowronek and I discussed the preliminary arrangements and the
protocols to be followed during the analysis. In conjunction with the archaeological technician
assigned to assist me in this project, we organized a preliminary schedule for the examination
and analysis of these three individuals.
Laboratory Methodology
The human osteological material was cleaned using only water and soft brushes, and the
elements air-dried slowly away from the sun to prevent cracking and further deterioration of the
cortex. No chemicals were used in the processing.
Each individual burial was carefully examined separately, and the elements inventoried
and catalogued according to condition and completeness. Bone content and general state of
preservation were noted. First a determination of sex and an estimation of biological age were
completed. The material was then examined for pathological lesions, signs of trauma,
degenerative changes, and developmental anomalies. The pattern of dental attrition was detailed
and scored according to Molnar's scale (1971) and an assessment of dental pathological changes
was completed. Measurements of intact long bones and a minimal number of cranial
measurements were taken. Non-metrical variants were scored.
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Each individual burial and each element was photographed to further complete the
documentation. Elements suspected of being pathologically involved were x-rayed at the San Jose
State University Health Center by Kathy Kerley, CRT. The long bones were also examined
radiologically for Harris lines, and the mandibles of subadults were x-rayed to estimate dental age.
Facial reproductions were completed by Karen Oeh .
Two (2.0) grams of material, either a fragment from bone or tooth, were removed from
each individual, and I hand-delivered these samples to the University of California at Davis for
DNA testing by Frederika A. Kaestle . 340 grams were removed for Carbon 13 and Carbon 14
analysis. The collection and transportation of these samples was overseen by Dr. Skowronek. The
burials were then boxed individually in preparation for reburial by the Muwekma-Ohlone tribe.
Determination of Sex
The determination of sex from the skeletal remains was based on the morphological
characteristics of the pelvis, skull, and post-cranial material. Sex was determined before the age
estimates since many of the adolescent age criteria are sex-dependent.
The pelvis was the first portion of the material examined . The innominate bones or os
coxae contain the most marked sexually dimorphic characteristics in the human skeleton, and of
the three bones, which comprise the innominate, the pubic bone contains the most clues to an
individual's sex. The length of the pubis and degree of pubic angle (Bass 1995), the presence of a
ventral arc (Phenice 1969), degree of subpubic cavity, and morphological characteristics of the
ischio-pubic ramus are the primary dimorphic characteristics of the pubic bones, and these criteria
are used when available.
Sexually dimorphic characteristics of the cranium were utilized secondarily to determine
sex (Iscan and Helmer 1993, Iscan and Kennedy 1989, Krogman and Iscan 1986). Metrical
assessments of the femoral and humeral heads (Dittrick and Suchey 1986, France 1983) have
proved useful in many Central California populational studies and were utilized in this analysis in
conjunction with other morphological criteria.
Estimation of Age
Estimation of age of each individual was based on a suite of characteristics, each of which
provides an estimate of general biological age. The changes in the skeletal system vary between
individuals and between populations, and there can often be a significant difference between
biological age and actual chronological age (Acsadi and Nemeskeri 1971). The most accurate
estimations of age require a complete skeleton. In examining the adult skeleton however, if certain
key elements; i.e. the pubic symphysis or the auricular surface of the ilium are present, a fairly
accurate estimate can be presented. Criteria used for estimating the age at death of these three
individuals in this population included the degree of epiphyseal union (Albert and Maples 1996,
Bass 1995, McKern and Stewart 1957, Redfield 1970, Stevenson 1924, Webb and Suchey 1985),
the eruption and degree of wear of the dentition (Molnar 1971, Ubelaker 1989) the length of
juvenile bones (Elliott 1992, Ubelaker 1989), suture closure (Meindl and Lovejoy 1985),
metamorphosis of the pubis (Brooks and Suchey 1990, Gilbert and McKern 1973, Meindl et al
1985, Suchey 1979, Suchey, Brooks, and Katz 1988,), and the metamorphosis of the auricular
surface (Lovejoy et al. 1985).
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The development of dental roots as seen on dental x-rays provided a dental age. The
degree of dental attrition was utilized as corroborating evidence of age. Pappanastos's (1997a)
compilation of dental attrition data from other Central California sites, specifically CA-Ala-329
and CA-SCI-38 was used to compare total attrition scores. It is imperative when comparing
dental data to examine only information from spatially and temporally comparable sites.
Demographics
The age of each individual was estimated as a time interval; 15-20 years, 30-45 years. The
median of that interval was given as the "age estimate. In order to effect comparisons with data
from other Central California Native American populations, the age of each individual has been
placed into a ten year category; 11-20, 21-30, etc .
Measurements
Standard measurements of the crania and long bones were taken as illustrated in Bass
(1995), Buikstra and Ubelaker (1994), Dittrick and Suchey (1986), and Jantz and Moore-Jansen
(1988) using an osteometric board, coordinate calipers and spreading calipers . Metrical analysis
was hampered by the fragmentary nature of many elements; far fewer than the optimum number of
measurements could be taken. Only the measurements of complete elements are listed .
Stature
The most accurate estimate of living stature utilizes all the long bones ; if all elements are
not present then the femur or tibia is next in preference. Estimates can be calculated from the
other long bones and also from fragments of the femur and tibia if necessary (Holland 1992,
Simmons et al. 1990), however a greater standard error must be recognized when using elements
other than the femur or tibia. Stature estimates were calculated for these three individuals using a
combination of techniques centering on the Mesoamerican data from Genoves (1967).
Nonmetric Data
A representative selection of nonmetric traits was scored for absence or presence on the
elements. The cranium, mandible, tibia, humerus, scapula and calcaneus were examined. Due to
the fragmentary nature and damaged condition of all elements, particularly the crania, few
discontinuous trait sites were available. The discrete traits examined are those most frequently
encountered in other Central California samples (Pierce et a11993, Suchey 1975). Descriptions of
these traits and scoring protocols may be found in Berry and Berry (1967), Brothwell (1981), and
Buikstra and Ubelaker (1994). The importance of nonmetric traits in the analysis of biological
affinity has been debated for over thirty years, and researchers are still at variance in their views.
Some traits do show considerable differences in frequency and some variants of these discrete
traits also show a familial inheritance not only in humans but also in mice, rabbits, and rhesus
monkeys (BrothweIl1981, Buikstra and Ubelaker 1994).

123

Pathological Lesions, Trauma, and Anomalies
Each element was examined for pathological lesions, traces of trauma, degenerative
changes and developmental anomalies. Areas of suspicion of possible inflammatory reaction or
trauma were x-rayed. The joint surfaces of the shoulder, elbow, hip, and knee were examined and
scored for degenerative changes using the technique prescribed by Jurmain (1975) and Pierce
(1987). The intervertebral facets and superior and inferior body surfaces of each vertebra were
examined and scored for degenerative changes using the scoring system delineated by Jurmain
(1990b) and Merbs (1983). Each element was also examined for developmental anomalies, and
specific congenital defects such as spina bifida, supernumerary teeth, cleft palate, and various
fusion anomalies were sought.

Burial Descriptions
BURIAL 1
Burial 1 is a fragmentary skeleton of a small, gracile female of middle to older age. The
remains are very fragmentary and lightweight. The partial cranium is in eleven pieces, eleven teeth
are preserved. The dentition is heavily worn and three dental abscesses are present in the maxilla.
The eyes have thick upper and lower orbit rims and the orbits are very wide. The nasal opening
likewise is very wide and the face is small and wide, and very different from Burial 3. Ridging is
present at glabella and the skull itself is rounded. No mandible was recovered although the corpus
of the hyoid was preserved.
No cervical vertebrae are present; only three thoracic vertebrae, the 6,8, and 10, are
represented but none are complete. A portion of the third lumbar vertebra survived as did one
piece of sacrum, measuring 84 mm x 72 mm, which includes a part of the right ala and the first
two bodies but no promontory.
The left innominate or os coxae is represented by two fragments of the blade, the anterior
portion of the blade 108 mm x 75 mm including anterior superior iliac spine, and aportion of iliac
crest, and a section 35 mm x 30 mm which includes the acetabulum. The right innominate is
broken into four pieces; most is present except for the pubis. The moderate sciatic notch and
auricular surface are present.
The shoulder girdle is well represented, the right clavicle is complete, and the left one is
missing the lateral third . The superior anterior area next to the medial articular surface exhibits
evidence of a pulled muscle . An area 5 mm x 10 mm of hypertrophic bone includes a centralized
area of 2 x 3 mm of lytic activity and slight periostitis (Figure 1). The right scapula is 900/0 present
and, of the left one, only half remains. The centers of the blades are very thin and the superior
borders are eroded.
The thoracic area is badly damaged. Two fragments of sternum are present, the
manubrium with the upper quadrant missing, and a portion of the superior body with the first
costal notch . The articular surfaces of both fragments exhibit severe use . Portions of five right and
three left ribs are present, fourteen other unsided fragments were recovered.
The arms are badly damaged , two/thirds of the left distal humerus survives and half the
right proximal humerus, both have moderately developed muscle attachments. The lower right
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arm is missing. A 90 nun fragment of the left distal radius and five/sixths of the proximal ulna
were recovered. No wrist or hand elements ate present.
The legs are also severely damaged and many portions missing. A 56 nun x 17 mm
fragment of the left medial distal condyle is all that survives of the left femur . The right one is
fragmentary; two shaft fragments with a total length of270 nun, and three small cortex fragments
remain. The distal half of the left tibia, 170 mm, and the proximal half of the right tibia, 193 mm,
remain. Nothing of distinction is present. There are no patellae or fibulae, and no elements of the
foot and ankle.
The sex of this individual was determined using a multi-trait synthesis. The configuration
of the pelvis, including the auricular surface of the right ilium, the moderate sciatic notch, and the
shape and size of the acetabulum all suggested female. The cranial morphology of a rounded skull,
the lack of pronounced muscle attachments, and the shape of the palate indicated female. The
humeral and femoral heads are all within the range of female and exclude the probability of this
individual being male.
The age of this woman was determined by a compilation of traits; the complete fusion of
s1-2 with all other epiphyses fused provided an age of30+. Dental age, the eruption of the third
molars, development of the roots, and attrition rates from other Santa Clara and Alameda County
samples provided an estimated age of 45 +. The closure pattern of the endocranial sutures
suggested 40+ years . The lack of degenerative disease and the general condition of the material
suggests an age less than 60 years . The final estimated age interval is 41 - 50 years; the estimated
age is 45.
The fragmentary nature of this material is illustrated by the total weight of all elements:
1025 grams . In addition there are 45 indeterminate fragments less than 2 x 2 mm.

BURIAL 2
Burial 2 is the fragmentary skeleton of a young to middle - aged small, gracile female. The
upper body is extremely incomplete; there is no skull, only three cranial vault fragments are
present. The majority of the mandible was recovered, the right ramus and anterior corpus with full
dentition, and the left portion from the second molar forward . Only the left second and third
molars are missing. The mandible is narrow, rounded and small. The right portion of the first
cervical vertebra is the only extant element of the vertebral column. All others are missing.
A 40 mm portion of the lateral end of the left clavicle is present. The left scapula is
represented by three fragments, the glenoid cavity and axillary border, 135 nun x 39 mm, most of
the spine and acromion 90 mm x 28 mm, and an acromion ridge fragment. Two fragments of the
right scapula are present, a 106 mm x 37 mm portion of the glenoid fossa and part of the axillary
border, and a section including the acromion and coracoid 50 x 3 mm.
The thoracic region is badly damaged. The sternum is missing in its entirety. There are
nineteen rib fragments, five left and three right, eleven fragments are unsided.
The left humerus and ulna are missing. The right humerus is in three pieces and is
complete except for the distal articular area. The left distal radius is present, 84 mm of the shaft
and articular surface. The right radius is in two pieces and is missing the proximal end. The right
ulna is in three pieces and is missing the proximal end. Four carpals are preserved, the left
trapezoid, left scaphoid, and the right and left greater multangular. Five right metacarpals are
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preserved, the four left ones, minus the first, are present. The left third metacarpal has been
fractured and exhibits a well-healed callus. Eight proximal, eight medial, and four distal hand
phalanges are present.
The left os coxae is missing, the right is fragmentary. An 80 mm x 47 mm portion of the
ischium with 35 mm of acetabulum is present. Erosion is apparent on the posterior aspect. Also
present is a 54 mm x 34 portion of the iliac blade adjacent to the acetabulum.
The lower body is better preserved than the upper elements. Both femora are present; the
right is complete and in good condition with only surface cracks. It is gracile with no strong
muscle markings or degenerative changes. The left femur is complete although in three pieces.
There is post-mortem erosion on the medial distal articular surface. Both patellae are complete .
The right tibia is complete. The left one is missing the distal end. The medial shaft is damaged and
there is lytic activity on the distal articular surface. The left fibula is missing the distal end, the
right missing the proximal end.
The left foot is missing completely . The right tarsals are present except the calcaneus. No
metatarsals survived. Five foot phalanges are present, two proximal, one medial and two distal.
The sex of this individual was determined from several elements. The general
configuration of the mandible is rounded, narrow, and small. The configuration of the fragmentary
innominate is feminine, the fragments of sciatic notch and acetabulum have feminine
characteristics, and the obturator foramen is triangular. The humeral and femoral heads were all
within the range of female and were excluded from the male range.
The age was estimated using a suite of characteristics. All epiphyses were fused. Dental
age'was estimated from the eruption of the third molar and dental attrition which provided a
dental age of 25-3 5 years. Final age interval estimate is 31 - 40 years; the estimated age is 35.
An indication of the fragmentary condition of these remains can be seen in the total weight
of the remains, the total gram weight is 1201. Indeterminate fragments equal 24 which are less
than 2 em x 1 em in size.
BURIAL 3
Burial 3 is a teen-ager, 14 - 16 years of age . This individual is too young to sex using
osteological material although there are more feminine characteristics than male. The DNA
analysis, however, confirms that this also is a female . This is the best preserved of the three
individuals in this sample. The cortex is in excellent condition and most of the elements are
complete andunbroken. The majority of the unfused epiphyses were recovered re-emphasizing
the excellent preservation as well as the meticulous recovery techniques.
The cranium is mostly complete but in sixty-three pieces. It is missing the left zygomatic
arch. Also missing are a portion of the right zygomatic and a portion of the right parietal. The face
has been reconstructed in order to produce a facial reproduction. The face exhibits a pinched- in
frontal bone and an elongated face with a smooth forehead and chin. The mandible is complete in
two pieces, all dentition is present. The third molars are unerupted; the maxillary molars can be
seen on x-ray in the crypts, the mandibular molars are not present on x-ray . The mandibular left
second premolar is still in the crypt and the deciduous tooth, d7, is still in the socket. The hyoid
corpus and left wing are in excellent condition, they are unfused.
All vertebrae are present; the cervical vertebrae are all complete and all have single
foramen. There are thirteen thoracic vertebrae; the fourth is in two pieces. The five lumbar
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vertebrae are complete, there is some post mortem erosion on numbers 2 and 3. The sacrum is
practically complete in three unfused pieces, a portion of the right ala missing. The right sacral 2
and 3 are still fusing; the left 1 through 3 are completely fused. The lateral areas of the 3-4
processes are fused, and the bodies are unfused both anteriorly and posteriorly. The fifth sacral
body is complete in itself, but unfused to rest of sacrum.
The clavicles are complete; the left measures 120 mm and the right 118 mm. Both have
unfused medial surfaces. The left scapula is ninety percent complete, the coracoid fused, and the
glenoid fossa stage two - three . The right scapula is only half present. The right glenoid is not as
mature as the left. The axillary border is missing, the coracoid unfused and present. Both
acromion processes are unfused and missing.
The thoracic area is well preserved. The sternum is complete in three unfused pieces; there
is some post mortem erosion. There are fifty-three portions of ribs. Nine left ribs with vertebral
articulations are represented, two of these are complete. One complete right rib is preserved;
portions of all other right ones are present.
The left humeral shaft is complete in three pieces, the proximal epiphysis is present. The
distal lateral edge is eroded; the distal medial surface is unfused . A fragment of the proximal
articular surface exhibits severe ridging preparatory to fusion with the epiphysis. The right
humeral shaft is complete. The proximal epiphysis is present, the distal lateral area eroded, and the
medial distal surface unfused .
The left radial shaft is complete in three pieces plus the distal and proximal epiphyses. The
proximal epiphysis had begun to fuse but apparently broke during excavation. The right radial
shaft is likewise complete in three pieces . The proximal epiphysis has attached itself to the radial
shaft and exhibits a stage 3 of fusion. The distal epiphysis is present. The left ulna is not
completely preserved, it is broken into three pieces and some shaft areas are missing. The
proximal and distal epiphyses are present but unfused. The right ulna is complete but no distal
epiphysis is present. The proximal epiphysis has fused, and the epiphyseal line is still visible.
The left hand is well preserved; two carpals, the greater multangular and hamate, are
present and all metacarpals are present. In the metacarpals, the proximal epiphyses are fused
except the first which is present. The distal epiphyses are all unfused except for the first; the
epiphyses for the third and fifth metacarpals are present. The proximal phalanges, two through
five, are present, the proximal epiphyses are unfused. All medial phalanges are present and
unfused on the proximal end. The right hand is better represented. All carpals are present and all
metacarpals were recovered. The right metacarpals are all fused with the proximal epiphyses
except the first which is present. The distal epiphyses are unfused except for the first; the other
distal epiphyses are present. The proximal second through fifth phalanges are all present with
proximal unfused epiphyses. The medial phalanges are unfused on the proximal surface except for
one which may be part of the second phalanx. One proximal epiphysis is present. The first distal
phalanx is present, the proximal surface beginning to fuse. The second through fifth distal
phalanges are present with all epiphyses fused.
Ninety present of the left os coxae is present and the three elements are fusing. The right
os coxae is complete with the three fusing elements . There are no iliac crests or posterior crests,
the acetabula are unformed and the fusion inconsistent. A moderate sciatic notch and intermediate
length pubis display neither strong male or female tendencies.
The lower body also exhibits excellent preservation. The left femur is complete, three
epiphyses, the head, greater trochanter, and distal epiphysis are present and unfused . The right
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femur head exhibits a fusion stage 3; the other epiphyses are present and unfused. This head is the
only epiphyseal fusion in the long bones of the legs. The left patella is complete, the right one is
missing. The left tibia shaft is complete in two pieces; both proximal and distal epiphyses are
present. The right tibia is fragmentary; three small pieces are preserved as well as the proximal
epiphysis in two pieces . Ninety percent of the left fibula is preserved; a portion of the medial shaft
is gone, both distal and proximal epiphyses are present. The right fibula shaft is complete, both
epiphyses present.
Both feet are well represented; all tarsals are present although there is post mortem
erosion on the right ones. The heels of the calcanei are in the process of fusing, stage 2. All
metatarsals are present, the second through the fifth have the proximal ends fused, the distal
unfused but present. In addition the right first proximal phalanx with its proximal epiphysis
present and unfused has been preserved.
As stated above, this individual is too young to sex from the osteological remains. The
smooth rounded skull, smooth forehead are all female, as well as youthful, characteristics. The
measurements of the humeral and femoral heads are all within the range of female. The os coxae
displays traits intermediate between male and female. From an osteological point of view this
individual is listed as sex indeterminate.
The age of this individual was estimated utilizing the degree of fusion of the epiphyses of
the long bones, the degree of epiphyseal union in the vertebrae, and the degree of dental eruption
and root development. There is no sign of degenerative change on the vertebral column or the
peripheral joints of the skeleton. Both osteological and dental evidence agree on an age range of
14 - 16 years of age with an estimated age of 15 years. For comparative demo graphic purposes,
she is placed in the 11-20 year category. (For an extensive review of techniques of aging the
subadult osteological material see Acsadi and Nemeskeri 1970, Albert and Maples 1996, Bass
1995, Elliott 1992, McKern and Stewart 1957, Stevenson 1924, Weaver 1979, and Webb and
Suchey 1985.)
RESULTS
Condition of Material
The remains of the three individuals ofCA-SCI-755 exhibit very good initial preservation.
The excellent condition is a result of the soil conditions, the PH status, chemical components and
the location above the water level as well as the careful recovery procedures. The elements are in
extremely good condition especially Burial 3. Bone surfaces were in surprisingly good condition
particularly the cortex along the long bone shafts, little erosion of the cortex had taken place.
Most elements from all burials have many breaks ; they are all fresh breaks from very recent human
intervention. Heavy equipment moving over the ground, the contact with backhoes and other
earthmoving machinery contribute to the overall breakage of prehistoric burial material discovered
in modern construction sites.
Burial 1 and Burial 2 had been previously impacted by agricultural and construction
activities, the missing large elements are a result of this earlier disturbance. Smaller elements, i.e.;
phalanges, loose teeth, hyoid wings may have been removed by small rodent activity. Interestingly
enough, there is no evidence on the bones of the rodent activity which is common in this area.
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This is normally manifested by the grooves of tooth marks on the bones. There is also no
evidence of contact with fire as is found in other samples (Pierce 1982).
Metric Data
Basic measurements, as defined by Howells, (1973) Dittrick and Suchey (1986) and Bass
(1995) were taken on selected complete elements. Those elements utilized were the cranium,
humerus, radius, ulna, femur, tibia, and fibula. No estimates were utilized and no reconstructed
elements were included . Unfortunately, the condition of the skulls precluded the computation of
cranial indices. The cranial measurements from Burials 1 and 3 are tabulated individually and are
found in the Appendix. The few measurements available are all within the normal range found in
other local burial samples (Cartier 1993, Pierce et al 1993, Pierce 1996). Calculation of the orbital
index of Burial 1 reveals wide orbits or chamaeconchy, Burial 3 has narrow orbits or hypsiconchy.
Calculation of the nasal index shows that Burial 1 has a broad or wide nasal aperture or
platyrrhiny, while Burial 3 exhibits mesorrhiny, an average or medium nasal opening. In
comparison the females in CA-SMa-160 both display narrow nasal apertures or leptorrhiny.
(Pierce 1996). The females at CA-SCI-6W all exhibit mesorrhiny indices, however the orbital
indices range from very wide to very narrow (Cartier 1993a).
Post-cranial measurements were likewise limited by the fragmentary and broken nature of
the material. The measurements are tabulated and found in the Appendix. The humeral and
femoral head measurements are all within the range of female and are excluded from the male
range (Dittrick and Suchey 1986, France 1983).
Stature Estimations
The stature estimations for these individuals were based on the research of Genoves
((1967). Although techniques are available to estimate the stature of individuals using
reconstructed elements (Holland 1992), the appropriate elements were not available for Burial 1.
Consequently only stature estimates for Burials 2 and 3 have been calculated in Table 1 entitled
Stature Estimation. The living stature of Burial 2 is estimated at 60.87 inches and that of Burial 3
at 59.26 in. These estimates are quite compatible with those of other females from comparable
populations, the average height at CA-SMa-160 is 60.75 in. (Pierce 1996), the average heights at
other local sites include CA-SCI-137 at 59.6 in, CA-SCI-6 at 60.47 in. and SCI-690 at 62.11 in
(Cartier 1993c). The average female height atthe earlier CA-Mnt-391 site was 62.48 in. (Pierce et
aI1993).

It must be emphasized that the stature formulae utilized for individuals from
archaeological settings are determined from modern living populations and may not be as accurate
for archaeological samples as for forensic cases.
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Nonmetric Data, Cranial
Non-metric cranial traits found in this extremely small sample include the presence of the
foramen of Huschke in both Burials 1 and 3, the posterior condylar canal in both, the frontal
notch or foramen present on the left side in both individuals . These were not scored in Burial 2
since the required cranial areas were missing. Although the sample is too small for statistical
purposes, for informal comparison purposes the above three traits are observed 100% . In
comparative data, the foramen of Huschke was found at a Middle Period site, CA- SCI-137, in
33% of the sample (Ortman 1993), in 40.9% of the sample at CA-SCI-294, a late or protohistoric
site (Richards 1988) . Suchey (1975) found a 38.46% prevalence of the foramen ofHuschke at
CA-Ala-329; a low 8.3% observable rate was found at CA- SCI-6W, a Middle to Late period site
(Cartier 1993a). These high percentages are especially interesting when compared to the much
earlier (Early Period, 3000-5000 BP) Monterey site CA-Mnt-391 where the percentage of the
presence of the foramen of Huschke is only 5%. (Pierce et aI1993). The expression of the
presence of the posterior condylar canal in Burials 1 and 3, bilateral in Burial 1 and left only in
Burial 3, gives an informal 100% frequency of presence in individuals. This compares with 33% in
CA-Mnt-391 (Pierce et aI1993), 96 % in CA-SCI-690 (Ortman 1993) and 70% in CA-SCI-6W
(Cartier 1993a). The presence of the frontal notch or foramen can also be observed in 100% of
this tiny sample. This compares with 69% in CA-SCI-690 (Ortman 1993) and 57% in CA-Mnt391 (Pierce et aI1993).
Nonmetric Data, Post-cranial
Among the non-metric post-cranial traits scored in this sample, both lateral and medial
squatting facets on the right tibia (the left one is incomplete) are found on Burial 1. Both tibiae of
Burial 2 also exhibit medial squatting facets. The teenage Burial 3 does not exhibit these changes .
"Squatting facets" on the distal tibia are modifications of the bone which are thought by some to
be evidence of frequent squatting. These are frequently reported on fetal bones, presumed to be a
result of the normal flexed position of the fetus and in adult populations which utilize the
squatting posture frequently (Ubelaker 1989). Others note that these facets are not consistently
found within a group and that further research and investigation is needed (Brothwell 1981).
There is little comparative data available, however no squatting facets were found in CA-Mnt-391
(Pierce et aI1993).
A second post-cranial trait present on the scapulae of Burial 1 is the bilateral expression of
the suprascapular foramen. This area is not preserved in Burial 2 and the trait is not expressed in
Burial 3. None were found in CA-Mnt-391 (Pierce et aI1993) . The younger Burial 3 exhibits
septal apertures in both humeri. This trait is fairly common and is found more frequently in
females than males. For example a 22% frequency was found in CA-Mnt-391 (Pierce et aI1993) .
Demographics
The demographic data from this small sample presents an interesting question. There are
three females in three age groups, a 14 - 16 year old in the 11-20 year group, a 31 - 40 year old
and a 41-50 year old. Is the lack of males a result of sampling error or are these females
segregated for a specific reason? A search of mortuary information from other California sites,
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from both similar and different temporal and spatial samples, reveals no evidence of segregation
by sex. However in CA-SCI-327 a multi-burial complex from the Transitional Period between the
Middle and Later Periods was found with five females, one unsexed adult , and two children. The
multigrave unit held no flexed burials. A multivariate analysis of the cranial measurements showed
that these women all fell within the range of Costanoan females (Pierce 1983). Further
excavations in the CA-SCI-755 area may expose further burials which might assist in further
exploration of these questions.
Paleopathology
Each individual element was examined for nutritional markers, degenerative conditions,
developmental anomalies, and pathological lesions, specifically inflammatory lesions , tumors, and
signs of trauma. In general this small sample exhibits no sign of nutritional stress or deficiencies.
For example there are no incidences of enamel hypoplasia, porotic hyperostosis, or cribra
orbitalia. This degree of adequate nutritional status is comparable to that found in other
population samples of the prehistoric peoples who inhabited the Central California region (Pierce
1982, 1983, 1996). There was no evidence of tumors. One example of healed trauma and one of
an inflammatory lesion are discussed below. Degenerative joint and spinal diseases were scored
(see Appendix). No developmental anomalies were found .
Dental Disease and Attrition
The most prevalent pathological lesion seen in this small sample, as in all prehistoric
Native American burials from the South San Francisco Bay Central California region, is extreme
dental attrition. The dental wear patterns found on the occlusal surfaces of the teeth is that which
is typical for the San Jose Bay Area prehistoric populations of this time period (Jurmain 1990a,
Pappanastos 1997b, Pierce 1997) . The molars exhibit concavity and slanting on the lingual aspect
of the occlusal surface (Figure 2) . Some population samples from California exhibit exceptions to
this pattern, however they originate from earlier time periods and slightly different areas. For
example a flat wear pattern was found at CA-SCI-6W (Cartier 1993a) late Middle Period and CAMnt-391 (Pierce et aI1993) .
Each tooth was scored on an eight-point scale, from with no wear to 8 for the root in
occlusion, using the system developed by Molnar (1971) . The scores in each individual were
averaged giving a mean score per individual. Dental attrition is definitely age-related and the
scores of the three individuals from CA-SCI-755 exhibit this relationship . Burial 1, age 40-50 ,
exhibits severe wear with a mean score of7.72. Burial 2, age 30 - 40, exhibits a mean score of
3.86, while Burial 3, a teenager, has a low mean of2.44.
The dental sample was also examined for enamel hypoplasia, periodontal disease,
abscesses, and caries. No evidence of enamel hypoplasia, often the result of stress or starvation
was found. No carious lesions were present in these three. Caries are more often prevalent in
populations with an abundance of refined carbohydrates. The severe degree of dental attrition
found in Central California populations may also mask the rare carious lesion.
Abscesses are common in most populations from this region and time period but not as
common as severe dental attrition (Jurmain (1983, 1993). One individual, Burial 1, suffered from
three abscesses in the maxilla. A lesion along the midline and right palate measures 11 x 9 mm.

°

131

FIGURE 1. Left Medial clavicle exhibits an inflammatory reactive lesion along the
superior anterior cortex adjacent to the medial articulation. CA-SCl-755 , Burial 1.

FIGURE 2. Mandible of a 30-40 year old female illustrates the early onset of dental
attrition in early California populations. CA-SCl-755, Burial 2,
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and connects with the apical abscess of the right second incisor and the nasal septum (Figure 3).
Hypertrophic bone spicules and lytic bone surround the defect. The second abscess measures 3 x
2 mm. and is located left of the first, it connects with the socket for the left second incisor. The
third abscess measures lOx 7 mm. and is superior to the right first premolar. Multiple abscesses
have been found in other individuals, one male at CA-SMa-160 exhibited five abscesses , one
above each premolar and molar in the left maxilla (Pierce 1996)! Jurmain (1990a) found that 310/0
of the individuals at CA-Ala-329 exhibited abscesses, and that these lesions were found more than
twice as often in males as in females . A correlation between age and the development of abscesses
has also been noted (Jurmain 1990a, Pierce 1996). The frequencies of these lesions is not as high
at other sites, for example only 17% of the individuals at the Hiller Mound site (Pierce 1996) and
12% of those at CA-Mnt-391 (Pierce et a11993) exhibited abscesses.
Degenerative Disease of the Appendicular Skeleton
Degenerative joint disease, or osteoarthritis, is a common concomitant of age and is the
most commonly found pathological lesion in the osseous material, as opposed to the dental
sample, of both modern and early humans. Osteoarthritis is age-related although not necessarily
age-dependent. Many authors have examined the lesions of osteoarthritis in an attempt to
determine an etiology of this condition. The relationship of activities with the frequency of their
repetition has frequently been suggested as the etiology, whether the primary or secondary, of this
deterioration of the cartilage and subsequently the cortex of the joint (Jurmain 1975, Merbs 1983,
Pierce 1987).
In this small sample all large peripheral joints, the shoulder, elbow, hip and knee, as well as
the temporo-mandibular joint, were examined for degenerative changes; i.e. porosity, eburnation,
osteophytes. The wrist and ankle were examined and scored only when changes were visible. The
oldest female, Burial 1, exhibited slight changes in the left temp oro-mandibular joint. Burial 2 had
slight changes in both ankles along the distal tibiae. These sites of degenerative changes are
affected much less frequently than the other large joints areas . Degenerative changes in the knee
are the most common in most previously examined Central California samples (Jurmain 1993,
Pierce 1996) with the elbow next in frequency.
Degenerative Disease of the Spine
Degenerative disease of the spine, which is characterized by osteophytosis of the vertebral
bodies or of the intervertebral facets , was not extensive in this sample. All surfaces of the facets
and bodies were scored from 0 - 3 depending on the degree of degenerative change as utilized in
Jurmain (1990b) and Merbs (1983). The Central California prehistoric population samples display
more severe changes in the cervical and lumbar vertebrae than in the thoracic. This more frequent
involvement is confirmed by Jurmain (1990b, 1993), Merbs (1983) and Pierce (1983 ,1994, 1996)
The specific ranges of frequent involvement included the cervical vertebrae four through seven, (c
4-c7) and the thoracic vertebrae eleven and twelve (tI1-12) and lumbar one through five (11-5)
for CA - SCI-160 (Pierce 1996) and Ca-SCI-327 (Pierce 1983).
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FIGURE 3. Lesionconnecting the palate with an apical abscess of the first rightpremolar
and with an apical abscess of the left second incisor. CA-SC1-755, Burial 1.

FIGURE4. Radiograph of the left third metacarpal illustrates the fracture line and degree
of displacement. CA.. SC]..755, Burial 2.
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Traumatic and Inflammatory Lesions
One sign of trauma was found, a healed spiral fracture of the proximal half of the shaft of
the left third metacarpal on Burial 2. The palmar break is near the center of the bone and angles to
the dorsal proximal end. The break is on a line primarily horizontal and slightly rotated medially;
there is no shortening of the element (Figures 4 and 5). There is no observable degenerative
change in the joints of the hand .
The etiology of spiral fractures is generally considered to be indirect trauma, a fracture of
this sort might have been the result of a fall on the knuckle or a result of punching an object or
person with the knuckles of the left hand. (For current descriptive protocols for fractures see
Buikstra and Ubelaker 1994, Grauer and Roberts 1996, Lovell 1997, Ralston 1967, Roberts and
Manchester 1995) . This healed fracture is very similar to one found on another female, of similar
age, 35-45 years, at CA-SCI-327 (Pierce 1983). Comparative data concerning trauma and fracture
type of the long bones in Central California population samples may be found in Jurmain (1988) .
A second traumatic lesion, though mild, is located on the left clavicle of Burial 1. The
insertion point of the sterno-cleido-mastoid muscle exhibits an area, 5 x 10 mm., of hypertrophic
bone growth. This evidence of increased osteoid activity includes an area, 2 x 3 mm., in the center
with slight periostitis and lytic activity (Figure 1). The radiograph shows no indication of fracture.
Nutritional and Developmental Stress
All elements were examined for indicators of nutritional and developmental stress; porotic
hyperostosis, Harris lines, and enamel hypoplasia.
Porotic hyperostosis, a condition in which the inner layer of the thin cranial bones thickens
and the cortex becomes porous, is a result of nutritional deficiencies, usually an iron deficiency
anemia. When this condition affects the bones of the orbit it is labeled cribra orbitalia. Cribra
orbitalia has been found in individuals at CA-Ala-329 (Pierce 1994) and CA-SCI-294 (Richards
1988). There are no examples in this small sample.
The terms Harris lines, transverse lines, and growth arrest lines all are used to describe the
lines and bands of increased radiopacity which are considered to be indicators of acute stress and
recovery during the growth period of infants and children. Children subjected to chronic stress or
malnutrition without periods of recovery or children with no stress or malnutrition would be less
likely to display these lines. Lines of arrested growth are only seen on radiographs or upon
sectioning the bone. These transverse lines occur as layers or lattices of horizontally placed bone
within the marrow cavity and they correspond to the remains of the growth plates which are
formed as children grow (Martin et al1985 , Steinbock 1976). These lines are often resorbed as
normal remodeling occurs and may not appear on radiographs of older adults (Grolleau-Raoux
1997, Hughes et a11996, Vyhnanek and Stloukal 1991)
The radiographs of the tibiae and femora in this sample were examined for Harris lines.
Only on the tibiae of Burial 2 are any seen, there are 6 complete lines across the tibia (Figure 6).
Oblique lines or partial lines are not counted. There are no complete lines in the x-rays of Burial
3. Burial 1 is so fragmentary that no appropriate long bone is available for analysis. There are
some comparative data available, McHenry (1968) found in the skeletal samples of Central
California Indians from Early, Middle, and Late Horizons, significantly higher frequencies in the
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FIGIJRE 5. Left third metacarpal withwell-healed spiral fracture and slight palmar
displacement. CA-SCl-755, Burial 2.
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FIGURE 6. Radiograph of long bones. Six Harris lines, lines of radiopacity, are visible on
each of the distal tibiae. CA-SC1-755, Burial 2.

FIGURE 6. Detail enhanced.
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Early Period, fewer in the Middle and fewest in the Late. The mean number of lines in his sample
from all three periods is 8.01. Those with no lines were all from the Late Period. McHenry stated
that these results supported the view " ...that the frequency of transverse lines correlates with
nutritional status." (1968:3). He also found a correlation between the number of lines and age at
death although it was not statistically significant,
Enamel hypoplasias are considered to be marks of stress which occur during dental
development and are associated with a wide variety of nutritional deficiencies (Dickel et a11984,
Goodman et aI1984) . They are manifested as lines or ridges on the surface of the enamel and are
visible to the naked eye. No examples of this dental defect were found in this sample. Dental
hypoplasias were found in a sub-sample of subadults at CA-Ala-329 (Elliott 1992) . McHenry and
Schultz (1976) , in a study of Central California samples, found no correlation between enamel
hypoplasia and Harris lines and postulate that hypoplasias are caused by trauma, while Harris lines
by trauma and a quick recovery.
Developmental Anomalies
Only one developmental anomaly was found in this small sample, the teenager labeled
Burial 3 has thirteen thoracic vertebrae instead of the more normal twelve. Extra vertebral
segments are not unusual; a reduction in the number is more rare (Barnes 1994). There is little
comparative data available on the incidence of extra thoracic vertebrae.
Earlier human intervention and the use of heavy construction equipment impact many
archaeological sites, so the recovery of human remains may not be complete. Recovery during a
salvage archaeological project is often very poor since portions of the site and burials have been
destroyed. On occasion, the recovery techniques may not be as meticulous as those used in CASCI-755.

Summary
The discovery of the remains of three individuals from pre-contact times gave us a unique
opportunity to open a window into the past and discover more of the life and health of some of
our ancestors. These were three basically healthy individuals whom we are seeing at the moment
of death; however, no indication of the cause of death is apparent on the skeletal material. In the
past, in cultures with limited access to modern medicine, the leading causes of death were
infectious diseases, nutritional disturbances, and trauma, and in many portions of the world this is
still the case. The effects of most acute diseases and parasitic infestations affect the soft tissue and
do not appear on skeletal remains.
From a scientific point ifview, the presence of these three women provides an opportunity
to add data of scientific value to the growing data base of the skeletal biology attributes of our
early ancestors in California. From a more cultural anthropological and humanistic viewpoint, we
can visualize three women; a teenager who has probably reached her full height but whose
wisdom teeth have not erupted, a young woman who, sometime in the past, fell and broke a
finger, and an older woman with bad teeth and abscesses who is beginning to have degenerative
changes in her jaw, shoulder, and spinal column . Our ancestors are just like us .
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PROTOCOLS FOR SKELETAL ANALYSIS

1.

2.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

These are the remains of other human beings who were once cherished members of a
family and community. The remains are to be handled with care and respect. They will be
seen and handled only by members of the scientific team unless special permission has
been procured from Dr. Skowronek or Dr. Pierce. Only photographs for documentation,
scientific, and teaching purposes will be allowed. Security is to be maintained at all times.
The remains will be carefully washed in water using soft brushes and dental picks to
remove dirt and caliche. The bone surfaces may be fragile so care must be taken to
preserve the cortex of the bone.
Only one individual will be cleaned at a time so that there will be no possibility of
mingling the remains.
The bones are to be air dried slowly. Then they will be placed in anatomical position on a
table until completely dry. Onlyone individual will be placed on each table.
Each table will be labeled with the burial number.
If there are grave goods they will be labeled and kept with the remains.
An inventory of the osseous elements will be made .
Each individual will be aged and sexed.
Each individual will be examined for pathological lesions and anomalies.
The teeth will be charted and graded for dental attrition. Dental anomalies and abscesses
will be assessed.
All articular surfaces will be examined and scored for degenerative joint disease.
The crania and long bones will be measured using standard calipers.
Stature will be estimated.
Standard radiographs of all elements will be made.
Small sections of bone may be removed for microscopic and chemical analysis.
A complete report will be provided to the necessary individuals and organizations.

Lorna C. Pierce, Ph.D .
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CA-SCI-755
BURlAL 1
SKELETAL INVENTORY
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CA-SCl-755
BURlAL2

SKELETAL INVENTORY
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CA-SCl-755
BURIAL 3
SKELETAL INVENTORY
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SCI-755
BURIAL I
DENTAL INVENTORY AND PATHOLOGICAL FINDINGS

No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Upper
RM3
RM2
RMI
RP2
RPI
RC
RI2
RII
LII
LI2
LC
LPI
LP2
LMI
LM2
LM3

Wear
x
8+
7+
7+
8+
8+
8+
8+
x
8+
x
8+
x
x
7+
8+

No
resorbed
17
18
19
20
apical abscess
21
22
apical abscess
23
24
25
abscess
26
resorbed
27
28
resorbed
29
30
31
root only in occlusion 32

Lower
RM3
RM2
RMI
RP2
RPI
RC
RI2
RII
LII
LI2
LC
LPI
LP2
LMI
LM2
LM3

Wear
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Mean wear: 7.72
Other comments There is a considerable degree of periodontal disease with three abscesses and
porous reactive bone on the palate. The apical abscess at #5 is 11 mm x 9 mm along the midline
and slightly to the right on the palate, there are bony spicules along the medial margin of the
opening, the lateral border is smooth and healed. The defect connects with the #7 socket and the
nasal septum. The second apical abscess at #7 measures 3 mm x 2 mm and is medial of the first
one. It connects with the socket for #10. The third abscess in this maxilla is 10 mm x 7 mm and
connects with the large palatal abscess.
x = rmssmg
xu = unerupted
Molnar, S (1971) Human Tooth Wear, Tooth Function and Cultural Variability. American
Journal of Physical Anthropology 34: 175-190.
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CA-SCl-755
BURIAL 1
DENTAL ABSCESSES

Left Buccal View .

Right Buccal View

Palatal View
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SCI-755
BURIAL 2
DENTAL INVENTORY AND PATHOLOGICAL FINDINGS

No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Upper
RM3
RM2
RMI
RP2
RPI
RC
RI2
RII
LIl
LI2
LC
LPI
LP2
LMI
LM2
LM3

Wear
x
x
x
x
x
x
x
4
x
x
x
x
x
x
x
x

No
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Lower
RM3
RM2
RMI
RP2
RPI
RC
RI2
RII
LIl
LI2
LC
LPI
LP2
LMI
LM2
LM3

Wear
3
4
5
3
3
4
4
4
4
4
4
4
4
4
x
x

Mean wear: 3.86
Other comments:

x = mIssIng
xu = unerupted
Molnar, S (1971) Human Tooth Wear, Tooth Function and Cultural Variability. American
Journal of Physical Anthropology 34:175-190.
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SCI-755
BURIAL 3
DENTAL INVENTORY AND PATHOLOGICAL FINDINGS

No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Upper
RM3
RM2
RMI
RP2
RP1
RC
RI2
RII
LIl
LI2
LC
LPI
LP2
LMI
LM2
LM3

Wear
xu
in crypt
2
3
2
2
2
2
3
3
2
2
2
2
3
2
xu
in crypt

No
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Lower
RM3
RM2
RMI
RP2
RPI
RC
RI2
RI1
LIl
LI2
LC
LPI
LP2
LMI
LM2
LM3

Wear
xu not on x-ray
2
3
2
2
2
3
3
4
3
2
2
xu in crypt, d7
4
2
xu not on x-ray

Mean wear: 2.44
Other comments: The left deciduous second mandibular molar is still in occlusion with a wear
score of 7. This score was not included in the mean.

x = missing
xu = unerupted
Molnar, S (1971) Human Tooth Wear, Tooth Function and Cultural Variability. American
Journal of Physical Anthropology 34:175-190
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CA - SCI-755
CRANIAL MEASUREMENTS
BURIAL 1
1. Maximum Cranial Length (g-op):
2. Maximum Cranial Breadth ( eu-eu)
3. Bizygomatic Breadth (zy-zy):
4. Basion-Bregma Height (ba-b):
5. Cranial Base Length ba-n):
6. Basion-Prosthion Length (ba-pr):
7. Maxillo-Alveolar Breadth (ecm-ecm):
8. Maxillo-Alveolar Length (pr-alv):
9. Biauricular Breadth (au-au):
10. Upper Facial Height n - p r ) : 6 2
11. Minimum Frontal Breadth (ft-ft):
93
12. Upper Facial Breadth (fmt-fmt):
13. Nasal Height (n-ns):
45
14. Nasal breadth (al-al):
25
15. Orbital Breadth (d-ec):
38
16. Orbital Height:
31
17. Biorbital Breadth (ec-ec):
96
18. Interorbital Breadth (d-d):
21
18. Frontal Chord (n-b):
20. Parietal Chord (b-l):
21. Occipital Chord (1-0):
22. Foramen Magnum Length (ba-o):
34
23. Foramen Magnum Breadth:
27
28
24. Mastoid Length:
25. Chin Height (id-gn):
26. Height of Mandibular Body:
27. Breadth of Mandibular Body:
28. Bigonal Breadth (go-go):
29. Bicondylar Breadth (cdl-cdl):
30. Minimum Ramus Breadth:
31. Maximum Ramus Breadth:
32. Maximum Ramus Height:
33. Mandibular Length:
34. Mandibular Angle:
Buikstra JA and DH Ubelaker (eds) (1994) Standards for Data Collection from Human Skeletal
Remains. Arkansas Archaeological Survey Research Series No. 44. Fayetteville.
Jantz RL and-PH Moore-Jansen (1988) A Data Base for Forensic Anthropology. Report of
Investigations No 47. University of Tennessee Department of Anthropology, Knoxville.
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CA - SCI- 755
CRANIAL MEASUREMENTS
BURIAL 3
1. Maximum Cranial Length (g-op):
2. Maximum Cranial Breadth (eu-eu)
3. Bizygomatic Breadth (zy-zy):
4. Basion-Bregma Height (ba-b):
5. Cranial Base Length ba-n):
6. Basion-Prosthion Length (ba-pr):
7. Maxillo-Alveolar Breadth (ecm-ecm):
8. Maxillo-Alveolar Length (pr-alv):
9. Biauricular Breadth (au-au):
10. Upper Facial Height n-pr):
11. Minimum Frontal Breadth (ft-ft):
12. Upper Facial Breadth (fmt-fmt):
13. Nasal Height (n-ns):
14. Nasal breadth (al-al):
15. Orbital Breadth (d-ec):
16. Orbital Height:
17. Biorbital Breadth (ec-ec):
18. Interorbital Breadth (d-d):
18. Frontal Chord (n-b):
20. Parietal Chord (b-l):
21. Occipital Chord (1-0):
22. Foramen Magnum Length (ba-o):
23. Foramen Magnum Breadth:
24. Mastoid Length:
25. Chin Height (id-gn):
26. Height of Mandibular Body:
27. Breadth of Mandibular Body:
28. Bigonal Breadth (go-go):
29. Bicondylar Breadth (cdl-cdl):
30. Minimum Ramus Breadth:
31. Maximum Ramus Breadth:
32. Maximum Ramus Height:
33. Mandibular Length:
34. Mandibular Angle:

178

137
106

85
46
24
35
36
23

28

Buikstra JA and DH Ubelaker (eds) (1994) Standards for Data Collection from Human Skeletal
Remains. Arkansas Archaeological Survey Research Series No. 44. Fayetteville.
Jantz RL and PH Moore-Jansen (1988) A Data Base for Forensic Anthropology. Report of
Investigations No 47. University of Tennessee Department of Anthropology, Knoxville.
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CA-SCI-755
POST-CRANIAL MEASUREMENTS

Burial 1

Element

Burial 2

Burial 3

36
34

38
36
36
35

Humerus
left head
right head
left distal
right distal
length left
length right

a-p
m-l
a-p
m-l
w/con
w/o con
w/con
w/o con
wlhead
w/o head
wlhead
w/o head

40
36
54
52

290
273

Radius
left length
right length
Ulna
left length
right length w/o epiphysis

225

Clavicle
left length
right length

119
121

128
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POST - CRANIAL MEASUREMENTS
(CONTINUED)
Burial 1
Burial 2
Burial 3

Element
Scapula
left length
right length
left breadth
right breadth
left spine length
right spine length
supraspinous left
supraspinous right
infraspinous left
infraspinous right
glenoid fossa left
glenoid fossa right

138
92
93
120
117
38?
111
34
34

31

Femur
left head
right head

a-p
m-l
a-p
m-l

36
37
37
37

left length
left length w/epiphysis
right length

40
40
38
40
365
390

405

Tibia
left length
left length
right length
right length
left proximal breadth
right proximal breadth
left circumference
right circumference

66
77

330
320
325
320
63
61
66
72

64
64
76

Patella
left
right

a-p
m-l
a-p
m-l

38
37
37
37

158

38
34

SCI-755
BURIAL 1
DEGENERATIVE JOINT DISEASE
Peripheral Skeleton

Temporo - Mandibular Joint
Glenoid Fossa
Mandibular Condyle
Joint
Shoulder
Scapula (glenoid fossa)
Proximal Humerus
Joint
Elbow
Distal Humerus
Proximal Ulna
Proximal Radius
Joint
Wrist \ Hand
Elements involved:

Left

Right

1
x

o
x

1
x

o
o
o

o
o

x

x

x
x

o

x

x
x
x

x
x

x

x

x

x
x
x

x
x

Hip
Acetabulum
Proximal Femur
Joint
Knee
Distal Femur
Proximal Tibia
Patella
Joint
Ankle \ Foot
Elements involved:

x = missing, 0 = no changes, 1 = slight change, 2
4 = very severe changes

o

=

serious changes, 3

=

severe changes

Jurmain, RD (1975) Distribution of Degenerative Joint Disease in Skeletal Populations. Doctoral
Dissertation. Harvard University, Cambridge
Pierce, LKC (1987) A Comparison of the Pattern of Involvement of Degenerative Joint Disease
Between an Agricultural and Non-Agricultural Skeletal Series. Doctoral Dissertation.
University of Tennessee, Knoxville.
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SCI-755
BURIAL 2
DEGENERATIVE JOINT DISEASE
Peripheral Skeleton

Temporo - Mandibular Joint
Glenoid Fossa
Mandibular Condyle
Joint
Shoulder
Scapula (glenoid fossa)
Proximal Humerus
Joint
Elbow
Distal Humerus
Proximal Ulna
Proximal Radius
Joint
Wrist \ Hand
Elements involved:

Left

Right

x
x

x

o
x

o
o
o

x
x

x
x

x
x

x
x

x

x

x

Hip
Acetabulum
Proximal Femur
Joint
Knee
Distal Femur
Proximal Tibia
Patella
Joint
Ankle \ Foot
Elements involved:
Distal tibia

o

o

x

x

o
o

o

o
o
o
o

1

1

o

x = missing, 0 = no changes, 1 = slight change , 2 = serious changes, 3 = severe changes
4 = very severe changes
Jurmain, RD (1975) Distribution of Degenerative Joint Disease in Skeletal Populations. Doctoral
Dissertation. Harvard University , Cambridge
Pierce, LKC (1987) A Comparison of the Pattern of Involvement of Degenerative Joint Disease
Between an Agricultural and Non-Agricultural Skeletal Series. Doctoral Dissertation.
University of Tennessee, Knoxville .
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SCI-755
BURIAL 3
DEGENERATIVE JOINT DISEASE
Peripheral Skeleton

Temporo - Mandibular Joint
Glenoid Fossa
Mandibular Condyle
Joint
Shoulder
Scapula (glenoid fossa)
Proximal Humerus
Joint
Elbow
Distal Humerus
Proximal Ulna
Proximal Radius
Joint
Wrist \ Hand
Elements involved:

Left

Right

o
o

o

o
o
o

o
o
o

o
o
o

o
o
o

o

o
o
o
o

o
o
o

o
o
o

o
o
o
o

o
o
o

Hip
Acetabulum
Proximal Femur
Joint
Knee
Distal Femur
Proximal Tibia
Patella
Joint
Ankle \ Foot
Elements involved:

o

x = missing , 0 = no changes, 1 = slight change , 2 = serious changes, 3 = severe changes
4 = very severe changes
Jurmain, RD (1975) Distribution of Degenerative Joint Disease in Skeletal Populations. Doctoral
Dissertation. Harvard University, Cambridge
Pierce, LKC (1987) A Comparison of the Pattern of Involvement of Degenerative Joint Disease
Between an Agricultural and Non-Agricultural Skeletal Series. Doctoral Dissertation.
University of Tennessee , Knoxville.
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SCI-755
BURIAL 1
DEGENERATIVE SPINAL DISEASE
BODY
SUPERIOR INFERIOR
Cl
C2
C3
C4
C5
C6
C7

DENS FACET
x
x
x
x
x
x

x
x
x
x
x
x
x

Tl
T2
T3
T4
T5
T6
T7
T8
T9
TI0
TIl
T12

x
x
x
x
x
0
x
x
x

x
x
x
x
x
0
x
x
x

x
x

x
x

x
x
1
x
x
BODYx

x
x

Ll
L2
L3
L4
L5
SACRUM

INTERVERTEBRAL
SUPERIOR INFERIOR
L
R
L
R
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x

x
x
x
x
x
x
x
0
x
0
x
x

x
x
x
x
x
1
x
x
x
0
x
x

x
x
x
x
x
x
x
0
x
0
x
x

x
x
x
x
x
x
x
0
x
0
x
x

x
x
x
x
x
x

x
x
x
x
x

x
x
x
x
x
x

x
x
x
x
x

COMMENTS:
x = missing, 0 = no changes, 1 = moderate, (raised osteophyte), 2 = severe
(osteophyte remodeled or larger than 5 mm , 3 = ankylosis.
Jurmain, RD (1990) Paleoepidemiology of a Central California Prehistoric Population from CAAla-329: II. Degenerative Disease. American Journal of Physical Anthropology 83:83-94.
Merbs, CF (1983) Patterns of Activity Induced Pathology in a Canadian Inuit Population.
National Museum of Man Mercury Series. Archaeological Survey of Canada Paper No.
119. National Museums of Canada, Ottawa.
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SCI-755
BURIAL 2
DEGENERATIVE SPINAL DISEASE
BODY
SUPERIOR INFERIOR
Cl
C2
C3
C4
C5
C6
C7

DENS FACET
x
x
x
x
x
x

x
x
x
x
x
x
x

Tl
T2
T3
T4
T5
T6
T7
T8
T9
TI0
TIl
T12

x
x
x
x
x
x
x
x
x
x
x
x
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L2
L3
L4
L5
SACRUM

x
x
x
x
x

INTERVERTEBRAL
SUPERIOR INFERIOR
R
R
L
L
x
x
1
1
x
x
x
x
x
x
x
x
x

x
x
x
x
x

x
x
x
x
x

x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x

x
x
x
x
x

x
x
x
x
x
x

x
x
x
x
x

x
x
x
x

x
x
x
x
x

BODYx

x

x
x

x

COMMENTS:
x = missing, 0 = no changes , 1 = moderate, (raised osteophyte), 2 = severe
(osteophyte remodeled or larger than 5 mm, 3 = ankylosis.
Jurmain , RD (1990) Paleoepidemiology of a Central California Prehistoric Population from CA.
Ala-329: II. Degenerative Disease. American Journal of Physical Anthropology 83:83-94 .
Merbs, CF (1983) Patterns of Activity Induced Pathology in a Canadian Inuit Population.
National Museum of Man Mercury Series. Archaeological Survey of Canada Paper No.
119. National Museums of Canada, Ottawa.
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SCI-755
BURIAL 3
DEGENERATIVE SPINAL DISEASE
BODY
SUPERIOR INFERIOR
CI
C2
C3
C4
C5
C6
C7
TI
T2
T3
T4
T5
T6
T7
T8
T9
TIO
TIl
TI2
LI
L2
L3
L4
L5
SACRUM

DENS FACET
0
0
0
0
0
0

INTERVERTEBRAL
SUPERIOR INFERIOR
L
R
R
L
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
' 0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
O.

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
BODYO

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0

0
0
0
0
0

0

0
0
0
0

COMMENTS:
x = missing, 0 = no changes, I = moderate, (raised osteophyte), 2 = severe
(osteophyte remodeled or larger than 5 mm , 3 = ankylosis.
Jurmain, RD (1990) Paleoepidemiology of a Central California Prehistoric Population from CAAla-329: II. Degenerative Disease. American Journal of Physical Anthropology 83:83-94.
Merbs, CF (1983) Patterns of Activity Induced Pathology in a Canadian Inuit Population.
National Museum of Man Mercury Series. Archaeological Survey of Canada Paper No.
119. National Museums of Canada, Ottawa.
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BURIAL 1
NON-METRICAL VARIANTS
CRANIAL
L
R
Unpaired
1. Highest nuchal line present
N
N
2. Ossicle at lambda
N
3. Lambdoid ossicle present
N
N
4. Parietal foramen present
N
N
5. Bregmatic bone present
N
6. Metopism
N
7. Coronal ossicle present
N
N
8. Epipteric bones present
N
N
9. Fronto-temporal articulation
N
N
10. Parietal notch bone present
N
N
11. Ossicle at asterion
N
N
12. Auditory tori present
N
N
13. Foramen of Huschke present
P
P
14. Mastoid foramen exsutural
N
N
15. Mastoid foramen absent
N
N
16. Posterior condylar canal present
P
P
17. Condylar facet double
N
N
18. Precondylar tubercle present
N
N
19. Anterior condylar canal double
N
P
20. Foramen ovale incomplete
N
N
21. Foramen spinosum open
N
N
22. Accessory lesser palatine foramen present
N
N
23. Palatine torus present
N
24. Maxillary torus present
N
25. Zygomatic facial foramen absent
P
P
26. Supra-orbital foramen complete
N
N
27. Frontal notch or foramen present
P
P
28. Anterior ethmoid foramen exsutural
P
X
X
29. Posterior ethmoid foramen absent
N
P
30. Accessory infraorbital foramen present
P
POST-CRANIAL
31. Lateral tibial squatting facet
X
P
32. Medial tibial squatting facet
X
P
33. Transverse foramen bipartite
X
34. Septal aperture
N
X
35. Suprascapular foramen
P
P
X
36. Anterior calcaneal facet double
X
37. Anterior calcaneal facet absent
X
X
P = present, N = not present, X = missing
Berry AC and RJ Berry (1967) Epigenetic Variation in the Human Cranium. Journal of Anatomy
101 :3610379.
Brothwell, DR (1981) Digging Up Bones. Cornell University Press, Ithica.
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BURIAL 2
NON-METRICAL VARIANTS
CRANIAL
L
R
Unpaired
1. Highest nuchal line present
X
X
2. Ossicle at lambda
X
3. Lambdoid ossicle present
X
X
4. Parietal foramen present
X
X
5. Bregmatic bone present
X
6. Metopism
X
7. Coronal ossicle present
X
X
8. Epipteric bones present
X
X
9. Fronto-temporal articulation
X
X
10. Parietal notch bone present
X
X
11. Ossicle at asterion
X
X
12. Auditory tori present
X
X
13. Foramen of Huschke present
X
X
14. Mastoid foramen exsutural
X
X
15. Mastoid foramen absent
X
X
16. Posterior condylar canal present
X
X
17. Condylar facet double
X
X
18. Precondylar tubercle present
X
X
19. Anterior condylar canal double
X
X
20. Foramen ovale incomplete
X
X
21. Foramen spinosum open
X
X
22. Accessory lesser palatine foramen present
X
X
23. Palatine torus present
X
24. Maxillary torus present
X
25. Zygomatic facial foramen absent
X
X
26. Supra-orbital foramen complete
X
X
27 . Frontal notch or foramen present
X
X
28. Anterior ethmoid foramen exsutural
X
X
29 . Posterior ethmoid foramen absent
X
X
30. Accessory infraorbital foramen present
X
X
POST-CRANIAL
31. Lateral tibial squatting facet
N
N
32. Medial tibial squatting facet
P
P
33. Transverse foramen biparti te
N
34. Septal aperture
X
X
35. Suprascapular foramen
X
X
36. Anterior calcaneal facet double
X
X
37. Anterior calcaneal facet absent
X
X
P = present, N = not present, X = missing
Berry AC and RJ Berry (1967) Epigenetic Variation in the Human Cranium. Journal of Anatomy
101:3610379.
Brothwell, DR (1981) Digging Up Bones. Cornell University Press, Ithica.
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BURIAL 3
NON-METRICAL VARIANTS
CRANIAL
L
R
Unpaired
1. Highest nuchal line present
N
X
2. Ossicle at lambda
N
3. Lambdoid ossicle present
N
N
4. Parietal foramen present
N
N
5. Bregmatic bone present
N
6. Metopism
N
7. Coronal ossicle present
N
N
8. Epipteric bones present
X
N
9. Fronto-temporal articulation
X
N
10. Parietal notch bone present
N
N
11. Ossicle at asterion
N
X
12. Auditory tori present
N
N
13. Foramen of Huschke present
P
P
14. Mastoid foramen exsutural
N
N
15. Mastoid foramen absent
N
N
16. Posterior condylar canal present
P
N
17. Condylar facet double
N
N
18. Precondylar tubercle present
N
N
19. Anterior condylar canal double
N
N
20. Foramen ovale incomplete
X
N
21. Foramen spino sum open
N
X
22. Accessory lesser palatine foramen present
N
N
23. Palatine torus present
N
24. Maxillary torus present
N
25. Zygomatic facial foramen absent
N
X
P
26. Supra-orbital foramen complete
N
27. Frontal notch or foramen present
P
N
N
X
28. Anterior ethmoid foramen exsutural
29. Posterior ethmoid foramen absent
X
N
30. Accessory infraorbital foramen present
N
N
POST -CRANIAL
31. Lateral tibial squatting facet
N
N
32. Medial tibial squatting facet
N
N
N
33. Transverse foramen bipartite
34. Septal aperture
P
P
35. Suprascapular foramen
N
N
N
36. Anterior calcaneal facet double
N
N
37. Anterior calcaneal facet absent
N
P = present, N = not present , X = missing
Berry AC and RJ Berry (1967) Epigenetic Variation in the Human Cranium. Journal of Anatomy
101:3610379.
Brothwell, DR (1981) Digging Up Bones. Cornell University Press, Ithica.
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CA-SCl-755
STATURE ESTIM:ATIONS

BURIAL
unit
2
3

FEMUR

ESTIMATE

ESTIMATE

centimeters

centimeters

inches

154.63 ± 3.816 59.37 - 62.37
105.52 ±3.816 57.75 - 60.76

40.5
39.0

Burial 2 femur measurement 2.59 x 40.5 + 49.742 = 154.63 em. ± 3.816 em. = 59.37 - 62.37 in. Burial 3
femur measurement 2.59 x 39.0 + 49.742 = 150.52 em. ± 3.816 em. = 57.75 - 60.76 in

TABLE 1. Estimations of stature utilizing Genoves' 1967 formulae.
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CHAPTER 11
PUTTING A FACE ON PREHISTORY: THE FACIAL
RECONSTRUCTION OF TWO NATIVE AMERICAN CRANIA
Karen Oeh
INTRODUCTION
Facial reconstruction is a technique used to identify an individual from morphological characteristics of
the cranium (Angel 1986; Caldwell 1981; Gatliff and Snow 1979). In modem criminal cases, a deceased
individual might be identified in drawings or by clothing and jewelry styles. In comparison, the identity
of prehistoric Native Americans may never be known because personal traits, such as hair and eye color
and genetic likeness, cannot be obtained from a family portrait nor the archaeological and osteological
data. Without fingerprints , dental records , and photographs, the identity of the deceased may remain a
mystery (Krogman 1946; Morse 1983; Rathbun and Buikstra 1984; Stewart 1964, 1979).
A three-dimensional (3-D) reproduction technique used by criminal investigators to identify homicide
victims has recently been applied to the personalization of Native American crania. The appearance and
facial characteristics of Native American populations illustrated in the literature only represent a two
hundred year time span. Furthermore, present-day Ohlone from the Santa Clara Valley may not display
pure biological similarities with their prehistoric ancestors due to Hispanic influence and admixture.
Until recently, it was impossible to know exactly what prehistoric Native Americans looked like. With
the introduction of three-dimensional facial reconstruction, it is possible to put a face on prehistory.
In February of 1994, three sets of Native American skeletal remains with associated mortuary artifacts
were excavated from the campus of Santa Clara University. Multiple analytical and identification
techniques were used to document and record data prior to repatriation by the Ohlone family tribe.
During the summer of 1995, radiocarbon (C-14) dating was performed on the remains by Dr. Herbert
Haas of the Desert Research Institute in Las Vegas. According to this dating technique, the skeleton
from Burial 1 dated between the years A.D. 666 and 771 (Spectrum 1996:1).
I was contacted in September 1996 by Dr. Russell Skowronek, Assistant Professor of Anthropology at
Santa Clara University to reconstruct the faces of two prehistoric Native American crania from Burial 1
and Burial 3. Dr. Lorna Pierce, a forensic anthropologist, had previously examined the remains to
determine age at death, sex, stature , trauma, disease , and nutrition. The fragmented cranial bones of
Burial 1 and Burial 3 were reconstructed to help with the identification and analysis. Dr. Pierce
determined that Burial 1 was a female , aged 30-45 years, and Burial 3 was a teenager approximately 1416 years old (Pierce 1996).
This study represents the first recorded case of a prehistoric Californian Nati ve American face
reproduced with clay in order to establish a personal appearance. Previously, this identification tool had
never been performed on the crania of Native Americans who lived in this region over 1,300 years ago.
The ability to create facial features and personal characteristics from the skull gives humanity to these
unidentified skeletons. From the cranial architecture, two distinct faces emerged to offer insight into
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population affinities and familial ties among prehistoric central California aboriginals. The value of this
technique to physical anthropology and archaeology is unlimited.

IDENTIFICATION TECHNIQUES
There are several techniques used in forensic anthropology to aid in identifying skeletal remains. Often ,
conventional methods, such as publicizing physical features, describing clothing and hairstyles, and
searching missing persons bulletins, prove unsuccessful (Gatliff 1986: 16). Similar methods have been
used by criminal investigators and museum curators to reconstruct, restore, and reproduce facial features
of a murder victim (Rhine 1984; Snow et al. 1970) or an historical figure (Elliott 1992; Gatliff 1986;
Maples et al.1989).
Photograph superimposition is a three-dimensional technique used by investigators to identify the
deceased from photographs or x-rays. A photograph of an individual's face is superimposed over an
image of the skull that is displayed on a television screen by computer and video enhancement. The two
images are then analyzed to ensure that certain facial contours and bony landmarks are aligned in
anatomical position. A positive match suggests that .the skull belongs to that person in the photograph
(Morse et al. 1983). This method can only be applied to specific cases where the identity of a skull may
be known, and a photograph of the individual is available for comparison.
A second method involves two-dimensional graphic reproduction in which a drawing or portrait is
produced from the size and shape of the skull (Angel 1986; Morse et al. 1983) . The steps involved in
this technique are as follows: (l) five to six photographs of a skull are taken in the Frankfurt Horizontal
plane, and an outline is drawn of the frontal view and profile face ; (2) soft tissue depths are added to the
original drawing which relate to muscle and skin thickness; and (3) finished sketches of the cranium
provide a humanistic appearance (Angel 1986:7). A positive aspect of this form of identification is the
ability to produce a quick and cost effective reproduction. A negative point is that the drawing does not
have a life-like appearance.
The third technique is three-dimensional facial reconstruction based on the modeling, molding, and
sculpting of clay on a cranium to produce a personal likeness. This form of identification has been
successfully used in criminal investigations when human remains are decomposed beyond recognition
(Rathbun and Buikstra 1984). If the coroner or law enforcement officials are unable to assume a positive
identification through personal belongings, dentition, or fingerprints, a facial reconstruction of the skull
may be required. Once the sculpture is complete, photographs are often published in newspapers or
displayed on the television to help solve the investigation (Brothwell 1986; El-Najjar and McWilliams
1978; Snow et al. 1970; Stewart 1964,1979).
Three-dimensional facial reconstruction has also been used in museum work where a bronze cast of an
historical figure was desired for public display (Gatliff 1986). This method was applied to the
reconstruction and identification of Francisco Pizarro, a Spanish conquistador assassinated in 1541. It
was common belief that Pizarro was originally buried behind the Cathedral of the Plaza de Armas before
his mummified body was placed in a glass sarcophagus at the altar of the Lima Cathedral. In 1977,
physicians and anthropologists located the authentic remains of Pizarro in a crypt under the Cathedral.
The skull, preserved in a lead box, was cast and sent to Gatliff for reconstruction. In 1986, castings of
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the reconstruction were displayed at the Florida State Museum in Gainesville and the Xavier DeSalas
Foundation Museum in Trujillo , Spain. In 1988, the Association of Medical Illustrators awarded Gatliff
first place in three-dimensional media for the Pizarro reconstruction (Gatliff 1986; Maples et al. 1989).
Recently, Ms. Gatliff has been involved with the reconstruction of Amerindian crania from the Central
Plains prior to repatriation by the tribes. As a result ofNAGPRA (Native American Graves Protection
and Repatriation Act) , valuable information concerning Native American population affinities has been
lost. In order to preserve as much information as possible, casts of the facial reproductions have been
molded into bronze displays for various museums (Gatliff 1995).
MATERIALS AND METHODS
Tissue Thickness
The technique of facial reconstruction is formulated from the depth of muscle and soft tissues that cover
bony landmarks of the skull. Soft tissue thickness data have been collected since the nineteenth century
by such researchers as Welcker (1883), His (1895) , and Kollmann (1898) who have been credited as the
first to obtain tissue thickness measurements from identifiable points on the face , and thus transforming
three-dimensional facial reproduction into a scientific technique (Stewart 1979:260). In more modem
times, Rhine and Campbell (1980) and Rhine and Moore (1982) have been instrumental in the collection
of tissue measurements from the different sexes and races.
W. His was one of the first researchers to obtain tissue depth measurements for three-dimensional facial
reconstruction. In 1895, His examined 28 cadavers from the Anatomy Department at Leipzig University,
Germany using a double-edged knife technique. A sharp needle was inserted into the facial tissue of
each cadaver at nine predetermined median points and six lateral points on the side of the face. The
distance between the needle point and a special rubber disc fitted onto the needle was measured to
obtain facial thickness depths. His used this data to reconstruct the face of Johann Sebastian Bach whose
skeletal remains were commingled with other exhumed skeletons during renovations at the Church of
St. John in Leipzig. The presumed cranium of Bach was given to His for identification, and a cast of the
skull was reconstructed from the tissue depth data collected by His (1895). An accurate marble bust of
the composer was produced from the three-dimensional facial reproduction (Caldwell 1981).
Tissue thickness measurements obtained by both historical and modem methods can be used for a
quality 3-D facial reconstruction (Gatliff 1986; Gatliff and Snow 1979; Rhine and Campbell 1980).
Before attempting to reproduce an individual's face, the sculptor must choose specific tissue
measurements corresponding to sex, race, and size (i.e. slender, normal , or stout). Rhine and Campbell
(1980) and Rhine and Moore (1982) offer the most in-depth and racially varied measurements to date
with tissue depths calculated from a large sample (Gatliff 1986). In 1980, Rhine and Campbell improved
the quality of depth measurements to examine facial asymmetry from bilateral measurements, test the
differences in tissue thickness between males and females, observe how aging affects tissue thickness,
and publish information on blacks and other underrepresented racial groups .
During this analysis of prehistoric crania, the tissue thickness data of Rhine (1983) were used to produce
accurate and high quality facial reproductions. Tissue measurements for Burial 1, a female aged 30-45
years, followed the table for "Southwestern Indians, normal female." The sex of the teenager from
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Burial 3 was questionable due to the condition of the remains and bone morphology. Tissue depth
markers for Burial 3 followed the table for "Southwestern Indians, slender male".

Materials
A brand of clay commonly used in three-dimensional facial reconstruction is Kaolin clay, consisting of
Kaolin clay, calcium sulphate, and petrolatum. This permanent plastic modeling clay is non-toxic , nonhardening, and odorless. Light brown colored clay was used on the Native American skulls to depict an
accurate skin tone. Two pounds of clay was sufficient to reconstruct a single cranium. Another type of
material needed for the reconstruction was prosthetic eyes that have a life-like quality. Brown colored
eyeballs , measuring 24mm in length, were used in this project
After these materials were gathered, the two skulls were ready for the three-dimensional facial
reproduction technique in which clay, acting as muscle, soft tissue, and skin, was built up on the skull.
These crania were in extremely fragile condition with cranial fragments glued in place. The mandible of
Burial 1 was not recovered with the skeletal remains , so in order to successfully complete the facial
reconstruction, a mandible was borrowed from the prehistoric Native American collection, CA- Ala329, curated by San Jose State University. A female mandible was fitted and aligned with the Burial 1
craniurn by Dr. Robert Jurmain to ensure a proper match.
Each mandible was attached to the cranium where the condyles articulate at the temporo-mandibular
joints. Clay and cotton were placed in the joint areas, and the two surfaces were glued together, making
sure the mandible and maxilla were aligned. The crania were then mounted on a specially designed
stand and aligned in the Frankfurt Horizontal place. To prepare the skull for the addition of clay, the eye
orbits and nasal cavity were protected with cotton balls and masking .tape. This safety measure provided
strength for the bones to prevent cracks and chips under pressure. After the skulls were prepared , tissue
markers , made of eraser material, were cut at corresponding lengths to the predetermined tissue
thickness measurement data.
The precut tissue markers were glued onto the skull at specific bony landmarks (see Figure 1) and strips
of clay were then molded into a latticework effect in relation to muscle and soft tissues of the face. The
clay was contoured, shaped, and sculpted until the facial features were established. Soft tissue features,
including eye-lid, ear, and lower nose shape, mouth width, and lip thickness, could not be determined
from the underlying bone. Also, wrinkles , freckles, scars, and facial expressions were not recognizable,
so I had to use my experience to structure the face into a realistic form.
RESULTS
Burial 3
The face of the subadult from Burial 3 was reconstructed in October 1996. The sex of this individual
was unknown, so any actual sexual characteristics in the face were a result of the underlying cranial
architecture. A young looking appearance was the result of eye alignment and nose structure. The
prosthetic eyes were aligned with the bony orbits so that they slightly protruded from the sockets, and
the lower portion of the nose was upturned. Drawings and photographs of nineteenth century California
Native Americans were used as a guideline for such specific features as lip shape and hairstyle . The

172

most realistic lip and nose shapes were sculpted in relation to the overall contour of the face so that a
humanistic person emerged from the clay.
The image that appeared in the clay had a slightly elongated face that was extremely narrow at the
temporal lines. The skull did not suffer from perimortem or postmortem trauma in this area between the
frontal , parietals, and sphenoid. The face was feminine in nature and lacked heavy , robust brow ridges.
Another interesting characteristic was the long, narrow nose that represented a more Caucasian trait. A
photograph of this reconstruction is presented in Figure 2.
The cranium of an adult female, aged 30-45 years, underwent a three-dimensional facial reconstruction
in November of 1996. Eye alignment and nose shape were used to give this Ohlone woman an older
appearance. For example, the prosthetic eyes were placed inside the sockets to create deep-set eyes, and
the nose was tipped down . The overall length and width of the nose was determined by a preset formula
calculated from measurements of the nasal spine and nasal aperture. In addition, extra clay was added
around the eyes, mouth, cheeks, and chin to give the appearance of wrinkled skin. Her upper lip was
thickened, while the lower lip was pushed together and enlarged. Wrinkles were added around the eyes
and on the forehead, and the eyebrows were thickened.
The face of this middle-aged woman reflected certain Native American characteristics, including a wide
nose, thick lips, and forward projecting cheekbones. The use of a different mandible for the
reconstruction did not seem to alter the upper facial appearance. A long black wig pulled back in a
ponytail was added for a more realistic appearance. A photograph of this woman's face is presented in
Figure 3.
After these two facial reconstructions were completed, a mold was made of each face in order to
preserve the images in plaster casts. Once the human skeletal remains are reburied, the casts will be the
only recorded documentation of what prehistoric Ohlone Indians might have looked like over a thousand
years ago (Figures 4 and 5).
DISCUSSION AND CONCLUSION
The three-dimensional facial reconstructions performed in this investigation made possible the more
accurate rendering of two individualistic Native American faces. The humanistic appearance of a young
teenager and a middle-aged woman offered clues as to what an Ohlone may have looked like
approximately 1,300 years ago. Ohlone family members alive today may retain certain facial features
and characteristics of their prehistoric ancestors.
Previous research involving central California Native Americans has been limited to the analyses of
material culture, subsistence practices, health, and disease. The identification technique detailed in this
study created a more personal interpretation of the Ohlone, for whom facial reproductions have not
previously been performed. The reproductions of Amerindian crania from the Plains region by Betty Pat
Gatliff do not represent an accurate description or image of the Ohlone from the Santa Clara Valley .
In conclusion, facial reconstruction is an interesting and exciting technique used to determine the
personal appearance of an individual from the skull. Dental records and fingerprint analysis are highly
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accurate, but they do not offer a "personal picture" of the deceased. It is rewarding to observe a skull
transformed into a realistic human face to add life to a homicide victim, historical figure , or prehistoric
skeleton. Furthermore, these results should prove useful to those who find themselves faced with the
identification of a Native American skull within a forensic or archaeological context. Because of
NAGPRA and the limited time available to thoroughly analyze human skeletal remains, it is suggested
that this 3-D technique be employed whenever possible. Casts of the reproductions may be the only
objects left that reflect aboriginal cranial size, shape, and facial characteristics. In addition, putting a
face on prehistory creates a humanistic picture of what Native Americans may have actually looked like,
and if any Ohlone ancestors alive today share these same traits.
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CHAPTER 12
PUTTING A FACE ON THE PAST
GENERAL PROCEDURES FOR GENERATING A TWO DIMENSIONAL
FACIAL RESTORATION
Kevin Richlin
Introduction
Facial reconstructions / restorations have been used for the last few decades to estimate
the facial appearance of historical as well as unidentified modern individuals . The more
popular method is the utilization of a three-dimensional sculpture. (See Oeh, Putting a
Face on Prehistory, this volume.) A two dimensional drawing may also be executed .
Early in 1999, I was asked to produce a two-dimensional restoration of the face of a
young adult Native American female with an estimated normal stature. This paper
summarizes the general procedure used to achieve the restoration and is not intended for
a complete step-by-step guide .
As with any restoration, whether archaeological or forensic, all available information,
which would have an impact on the facial appearance of the individual, was collected and
reviewed using a multi-disciplinary team approach. In this archaeological project, the
forensic anthropologist provided the estimation of race, age and stature. The sex was
determined through DNA analysis. The forensic anthropologist and forensic artist
discussed the estimated age of the archaeological find, and lifestyle considerations for the
individual during that time period. No clothing or jewelry accompanied the
archaeological find.
In this instance , a two-dimensional restoration was done by one artist, and a threedimensional restoration was executed by another. Ideally, these can be completed in
tandem and the two dimensional drawing, in outline form, can serve as a guide for the
sculpted restoration, and the sculpted restoration can serve as a guide to final shading of
the two dimensional restoration. In this case, both techniques were used , the sculpture by
one artist and the drawing by a second artist. Neither consulted with one another during
the project.
Methods and Materials
In the two-dimensional restoration, the processed skull (cranium and mandible) was
articulated in the Frankfurt Horizontal Plane by using a vertical wooden dowel (on a
base) inserted through the foramen magnum.
Measurements, in millimeters, were taken of the following: height and width of both
orbits, height and width of the nasal aperture, nasal spine and distance between the lateral
edges of canine teeth. Tubercles, along the lateral edge of the orbits, were located and
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marked with pencil. Also marked in pencil were 8 mm measurements on each side of the
nasal aperture and 3mm below the nasal sill.
A vertical scale was placed in line with the frontal plane of the face. The front view was
photographed. The scale was then placed adjacent to the midline of the skull and the
skull was photographed in profile view. For future reference, additional close-up
photographs were taken of the orbits, nasal bone and nasal sill, along with the front and
profile views of the teeth.

Photographs of both the front and profile views were enlarged to scale on 11" by 14"
glossy photographic paper. The measurements previously taken were compared to the
enlarged photographs for accuracy verification.
The photographs were mounted on a sheet of 1~" foam core board . A sheet of 11" by 14"
vellum (55 lb.) was placed over the photograph and secured with tape . The translucent
quality of the vellum allowed the artist to view the photograph of the skull through the
vellum. A pencil (Ebony) was used to draw the restoration. Both photographs, front and
profile, were placed side-by-side to assist in drawing of the features .
Facial tissue thickness markers for Southwestern Indians (Rhine, 1983) for a female of
normal stature were used to estimate tissue depth. Tissue depths at the corresponding
landmark locations were plotted on the vellum and the front view outline of the face
shape was drawn.
The viewable diameter of the eye, approximately 25mm, was marked in the center of the
orbits . An iris diameter of 12mm was chosen (an average diameter being 11-13 mm) and
outlined . The upper eyelid was outlined with the outside corner corresponding with the
previously marked tubercles along the lateral edge of the orbits . The eyebrows generally
followed the upper margin of the orbits .
Nostrils were outlined to correspond with the 8mm marks on the skull. The shape of the
nasal sill was examined to determine if it would have a noticeable impact on the tip of the
direction of the nose tip (slightly upward, in this case) .
The contour of the face was outlined in profile view . The projection of the nose was
based on three times the length of the nasal spine from the mid filtrum marker. The shape
of the nose was drawn to follow the contour of the nasal bones and to align with the nose
projection.
Lip thickness was estimated from the tissue depth tables for the upper lip and lower lip
margins respectively. With the contour outline of the profile completed, the frontal
features of the face, in outline form, were drawn.
The teeth were of sufficient quality and number to warrant drawing the restoration with
an open mouth. However, the mouth was drawn in the closed position and covered the
front six teeth. The height of the lips corresponded with the gum line of the individual.
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With all features and face shape outlined in front view , the drawing was then shaded to
provide a realistic appearance. The shading was minimal yet enough to give the likeness
a three-dimensional "feel". The drawing was shaded without the assistance of the threedimensional restoration; hence, too much shading could decrease the accuracy of the
restoration, and not enough could make for a flat-looking likeness . Ideally , lighting can
be manipulated on the three-dimensional restoration to guide the artist in shading the
two-dimensional restoration. Contemporary photographs of Ohlone Native American
females were used as reference material.
Drawing directly over the photograph of the skull on the vellum allowed the artist to
continually check that the features/shading adhered to the original measurements.
A dark, shoulder-length, loosely casual hairstyle was selected. The hair was intentionally
pulled away from the face to emphasize the face shape and its features.
Regarding other features, the eyebrows were shaded to generally follow the upper margin
of the orbits , and a dark shade iris was selected. The nose projected minimally (and
would be more apparent on the profile contour) .
Once complete, the restoration was photographed three times: once with the vellum
removed from the photograph of the skull, once with the translucent drawing over the
skull, and a third time with white paper between the photo and drawing.
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CHAPTER 13

ETHNOHISTORY AND THE FIRST SANTA CLARANS
Russell K. Skowronek

INTRODUCTION
"We are still here!" The words reverberate across the North American continent. They are
shouted by the descendants of the First Americans. In Silicon Valley, the Ohlone Indians add their voice
to this cry.' These are modern voices of the 21st century who live in one of the most culturally diverse
locations in the United States. Their story has been constructed through a combination of oral histories
from beloved grandparents or the oral histories collected nearly a century ago by early ethnographers.
Those have been supplemented with evidence gleaned from the study of language, ancient material
culture, and biological remains to reconstruct the Ohlone world prior to the 1770s. These avenues of
enquiry are all aspects of anthropology--or the study of humankind in its broadest sense. Anthropology is
the most scientific of the humanities and the most humanistic of the sciences. Let us duly note that the
anthropologist Alfred Kroeber once stated that the Ohlone were "extinct," a statement he would later
recant. Nonetheless, it is the work of anthropologists and their Ohlone colleagues that allows all of us to
understand the origins and history of the first Santa Clarans.

Information on the first Santa Clarans, the honored Ohlone ancestors, comes from a century of
research conducted by Ohlone and non-Ohlone scholars associated with such organizations as the Ohlone
Families Consulting Service, the Ohlone Indian Tribe , Costanoan Indian Research, the University of
California, Stanford University, San Jose State University, Caltrans, Archaeological Resource
Management, and Santa Clara University. Much of the information presented here is the result of
collaborative projects between Santa Clara University and the honored Ohlone descendants.
NAMES
The indigenous peoples of the San Francisco Bay region were preliterate and what is referred to
as a prehistoric society. Since "history" refers to written documents, preliterate societies are, by
definition, prehistoric. When the Spanish moved among these people in the eighteenth century, they
referred to them collectively as the costafios or "coastal dwellers." Anthropologists have transformed the
Spanish name to Costanoan -- a term that is still used today when referring to a linguistic designation for
eight related languages in the Utian Family and within the Penutian stock . 2 More recently, the rubric
Ohlone has become the most popular designation.' Because some modern Ohlone see the term
"Costanoan" as derogatory the term "Ohlone" is the preferred designation.
BEGINNINGS
Just as all stories must have a beginning, all cultures have creation stories to explain how they
got here and their place in the cosmos. Judaism, Christianity and Islam look to the book of Genesis and
the battle between "good" and "evil." This is a universal theme that is also found among the ancestral
Ohlone. Here , a great flood engulfed the world following a great battle between "good" and "evil". Two
islands, thought to be Mount Diablo and Mount Urnannum, emerged from the waters. The only survivors
were the animal-god trinity of Coyote, Eagle, and Hummingbird, who created the new people. In one
story Coyote has five children who create five tribes with five different languages.
Archaeological evidence demonstrates that the Americas were populated during the last Ice Age
more than 10,000 years ago. At that time , a large volume of water was trapped in continental glaciers,
making sea levels as much as 300 feet lower than they are today. As the climate warmed over the past
millennia, sea levels rose until about 3500 years ago (1500 B.C.) , when they and the local env ironment
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became what we recognize today.
The Bay Area was first occupied in this ancient time. These original occupants were joined and
ultimately replaced by the ancestors of the Ohlone during what archaeologists term the Middle Period or
the era between 900 B.C . and A.D. 900. This is based in part upon linguistic evidence
(glottochronology) and in part on changes in material culture (artifacts). Perhaps in the future biological
evidence will be added. A number of sites dating to this era have been identified within the limits of the
City of Santa Clara near the Guadalupe River." In the Old Quad area of Santa Clara evidence for the
prehistoric Ohlone has been found on the Santa Clara University campus. It dates from the Middle
Period.
OVERVIEW
Our knowledge of life in the Ohlone region in the prehistoric and proto-historic eras is largely
based on archaeological research and the observations of Spanish explorers and priests such as Portola,
Fages, Crespi, and Anza who traveled in the Bay Area between 1769 and 1776.5 In addition to these
sources, a number of contemporary illustrations made in the late eighteenth and early nineteenth
centuries aid anthropologists in the reconstruction of Ohlone life ."
POLITICAL AND SOCIAL ORGANIZATION
It has been estimated that in 1770 there were about 10,000 Ohlone living along California's
central coast in some fifty separate and politically autonomous units whose populations ranged from 50
to 500 persons. There is evidence in the archaeological and ethnohistoricalliterature that in the Middle
and Late Periods (A.D. 1100-1800) territorial boundaries were respected and defended.' Although
populations were small for each polity, there is evidence in the gravegoods associated with mortuary
activities of incipient social stratification or ranking in the Late Period. The position of "chief' or
"captain" was inherited and held by either females or males. These officials adjudicated disputes, led
war parties, directed economic and ceremonial activities, and hosted visitors." Even so, the Ohlone social
hierarchy was less marked than that of the Chumash to the south and other Native American groups with
institutionalized coercive power." Fathers Magin Catala and Jose Viader underscored this point when, in
1814, they wrote, "In their pagan state no superiority of any kind was recognized. ,,10 Nonetheless, there
is evidence that in 1790 Governor Fages negotiated with village headmen in the Santa Clara Valley to
supply paid labor to work on the Monterey Presidio; thus , some coercive power must have .existed.' !

IDEOLOGY
In terms of religion, the precontact Ohlone are best considered animists, believing that all
animate and inanimate objects in the world have spirits. Like all animists, they also believed in
generalized malevolent and benevolent spirits. " These malevolent spirits made the world an uncertain
and potentially dangerous place to live. People wore or carried amulets or charmstones to protect
themselves and behaved in a manner prescribed by their societies to placate each of these spirits. "
Appropriate behavior involved both solitary prayers and village-wide events. Throughout California,
dancers were thought to be invested with supernatural powers. Only properly prepared individuals could
touch the dancers or their feathers while they were sanctified for the ceremony. As Milliken has noted:
Dances were seen not only as acts of veneration, but also as activities which maintained an
undistorted world order. They seem to have been moments outside of sequential time, central
acts of meaning as powerful to the believers as the Mass is to the believing Roman Catholic."
Mortuary activities in the Late Period involved burial and occasionally cremation of special
individuals with a variety of grave goods, including shell beads, charmstones, seeds and other personal
belongings. Earlier Middle Period burials might contain these items, but were often bereft of any grave
goods. Generally, lower status people were buried, whereas the elite, whose families could command
support for preparing the funeral pyre , were cremated." In 1814 Fathers Magin Catala and Jose Viader
of Santa Clara wrote of the pre-contact mortuary rituals of the Ohlone.
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Sometimes they bury their dead, sometimes they burn them. In the time of mourning and at
funerals the Indians have no other ceremony than to weep or yell until they tire. Sometimes they
bury the deceased' clothes and trinkets with him. "
ECONOMY AND SUBSISTENCE
There is evidence that the prehistoric Ohlone were a semi-sedentary people who seasonally left
their base villages of hemispheric tule reed dwellings and traveled to nearby resource procurement camps
during certain seasons of the year." There, following a traditional sexual division of labor, gathering,
hunting, and fishing were practiced. From the Middle Period until European contact, there was a
growing reliance of vegetal foods , including grass seeds, nuts, and bulbs. Evdience for these foodstuffs
includes preserved charred remains and the mortars and milling stones used in their prepartation. While
the Bay Area is naturally rich in a wide variety of edible native plants and animals, the Ohlone insured a
sustained yield of these resources through the controlled burning of extensive areas of grass and forested
lands to promote the growth of seed-bearing annuals that were attractive to both humans and animals and
to increase acorn productivity. IS Women collected a number of items in these managed areas, including
materials for basket-making and their most important vegetal food sources--grass seeds , acorns , and a
variety of bulbs. Men hunted , fished , and collected."
CLOTHING
Both sexes wore minimal clothing. Males usually went naked and women wore skirts of braided
grass or tule and sometimes skins . In cooler weather both wore rabbit , sea-otter, deerskin, or feather
robes. Both sexes wore shell necklaces and abalone pendants and were tattooed on their arms , faces , and
foreheads ."
THE MISSION ERA
In a recent (2002) publications titled, Telling the Santa Clara Story, Sesquicentennial Voices
three chapters penned by Robert Jackson, Randall Milliken, and Russell Skowronek detailed life at
mission Santa Clara. Because the Ohlone were seasonal hunters and gatherers, the missions built in this
area were of the reduccion or congregacion type. This means that rather than building a mission in an
existing aboriginal town, a mission was established at a location chosen by the priests. The selection of
the location was based on the presence of water, fertile soils, building materials, and an indigenous
population. In the case of the Ohlone, who generally lived in groups of less than 200, the people were
congregated or reduced at the new location. Father Guest argues that the first Ohlone to "come in" for
conversion were attracted with gifts of glass beads, cloth, ribbons and other trade goods presented to their
leaders. It could also be argued that the Ohlone feared reprisals should they have resisted conversion, but
the documents are mute on this topic. Nonetheless, Hylkema builds on this and argues that these early
congregations should be seen as part of a larger economic relationship based on the exchange of shell
beads and other commodities for labor. Labor to construct the mission , tend livestock, and work the
fields.
Recently Milliken has used an ecologically based argument to account for the Ohlone's voluntary
joining of the mission community. He has found that drought made their traditional subsistence base
unreliable. With its combination of agriculture and animal husbandry, the mission commanded a
concentrated source of food.
While many congregants "came in" to the mission , whether because of gifts to their leaders , fear
of reprisals, or for food, others were recruited by capture. For all of the "good" intentions of the
Franciscans, the formation of the congregation and subsequent life in the missions was often harsh and
may have shortened the lives of the converts.
The issue of demographic collapse cannot be ignored. Documentary data suggests that at least in
some of the missions where caloric intake was sufficient to maintain health , poor diet cannot be seen as
primary culprit for demographic collapse. Jackson suggests that the neophytes were "grossly
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malnourished" and so, more prone to disease than the soldiers and settlers. Additionally, it has been
suggested that poor sanitation, overcrowding, and heavy labor were key factors in the demographic
collapse of the mission system. To date, there are only anecdotal accounts regarding burials from
Mission San Diego. There has been no complete scientific analysis for paleopathologies of an intact
mission cemetery population in all of Alta California To evaluate the claims of a high death rate due to
heavy labor and an increase in the rates of infectious disease and the spread of Old World pathogens, a
comparison of skeletal remains from mission and non-mission cemeteries will be required. It will not be
until skeletal populations are studied that we will have the final word on nutrition and health in each of
the missions of Alta California.
Suffice it to say that seventy five years of mission life followed by a century and-a-half of
submersion in Anglo- culture has not erased the Ohlone people from the Santa Clara Valley. In fact
groups such as the Muwekma have assiduously worked toward identifying their "roots" and revitalizing
their tribe . 2 1 But as Randall Milliken has pointed out
Remarkably, however, no Indian descendants of the pre-1836 Mission Santa Clara commune are
currently known to historians or anthropologists."
For this reason alone, our work must continue.
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CHAPTER 14
CONCLUSIONS
Russell K. Skowronek
The bare outline of the ancestral Ohlone of the Late or Pacific Period presented in the last
chapter is far from satisfying. The ethnohistorical record illuminates only the recent past. While the
direct historic approach in archaeological investigations has been useful in studying ancestral Iroquoian
peoples in New York and Quebec , and peoples of the Pueblo Tradition in the Four Comers region its
application in other settings is limited to the prehistoric period that preceded contact. As such, do those
reconstructions tell us accurately about the world of SCI-755? No. The world during the Upper Middle
and Middle/Late Period Transition was on the cusp before the social changes associated with the Late
Period. When these three people were found , they were deemed to be the first clear evidence of the
prehistoric occupation of what was Santa Clara University. Today we realize that the evidence was there
but it had been masked through inaccurate assessment. For example during the construction of Kenna
Hall in 1923 the remains of three humans were found and reported in The Santa Clara (1923: 1,2). Two
of the burials were nearly complete.
The finders were at first astonished to discover that the skeletons were not stretched out at full
length, but huddled up, with the knees drawn close to the chest. Strangely enough the skulls
were set in a mortar, a large hollowed-out stone, formerly used for grinding acorns and
seeds....These remains were apparently buried before the days of the Franciscan fathers since
only three ancient graveyards are known of, one on the Guadalupe, another on the site of the
second mission [Editor 's note: today in the cul-de-sac at the end of Franklin Street] , and the third
where the present Student's Memorial Chapel [Editor 's note: today the Rose Garden is between
the Mission church and O'Connor Hall] stands.
Forty years later in 1963Arthur Spearman, S.1. published his book on Mission Santa Clara.
There he incorrectly deduced from an 1842 sketch that the fourth edifice to function as the mission's
church had a cemetery (Spearman 1963:57). This church stood between Kenna and Walsh Halls . He
said that the 1923 "... burials had been in the genupectoral sitting position of the pagan
custom"(Spearman 1963:59). Another quarter of a century would pass before other construction on the
same block would occur. In 1987 the Edwin H. Heafy Law Library expansion was nearing completion
when a utility trench disturbed a grave. Dr. David Huelsbeck was Assistant Professor of Anthropology at
Santa Clara University. While the individual was not fully excavated it was assumed to be historic.
Later in 1997 Huelsbeck noted (personal communication to Russell K. Skowronek, March 12, 1997) that
there were neither grave goods nor evidence as to its posture (i.e., flexed or extended).
Today it is increasingly clear that the block bounded by the Alameda Mall , Palm Drive , Alviso
Street, and Santa Clara Streets was used in prehistory for burial activities. Archaeological monitoring of
a number of utilities projects in this block have yielded no evidence of a prehistoric midden. It is only
through the collaborative work of archaeologists and Native Peoples that our understanding of the
ancient past can be illuminated and the Alameda Mall Project of 1994 is evidence of this success.
While the documents are mute regarding the presence of descendants from Mission Santa Clara,
the extraction of DNA from these three people can lead to a better understanding of the populating of the
Bay Area and the inter-relationship of the ancestral peoples and today's descendants.
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Finally , Bay Area museums all but ignore the ancestral and the modem Ohlone (Raimundo
1995). I hope that this contribution may, in its small way , encourage us to continue the quest to
illuminate the past together.
We do not know the names of the three people discussed in this report. Yet, these time travelers
have come to us across a chasm that is more than a thousand years wide. They have spoken to us about
their diet , their health , and their economic connections. While they may have worn jewelry made of
seashells and crab claws, their diet was focused on terrestrial foods and not the bounty of the Bay.
Though fewer than a dozen miles from the brackish waters at the mouth of the Guadalupe they may never
have seen that magnificent body of water, let alone the Pacific Ocean .
We have seen their faces . Faces that gazed into the eyes of their parents, their lovers , and their
children. Today we gaze upon them and see people , not specimens or skeletons. We can only thank .
them for returning to this world and teaching us about their lives. And, we must thank their descendants
for having the vision to question these honored ancestors about their unknown but discoverable world.
The Respect shown to these ancestors through thoughtful Research will mean that generations to come
will have a tangible connection with these time travelers. From publications, to facial reconstructions, to
casts of their regalia the world is today a richer place due to this chance encounter between peoples of
two different times and worlds.

REBURIAL
On April 12, 1997, Santa Clara University and the Muwekma Ohlone People joined together to
rebury these three individuals and their associated grave regalia (Vogel 1997). As each body went into
the ground they became a time capsule should their rest ever be interrupted again, for each was
accompanied by a coin and information about their discovery. While it was a solemn occasion for all
parties, it also was a celebration of the lives of these three people and what they have told us about their
lives from beyond the grave. The following was read at the grave side service.

Reburial Ceremony

April 12, 1997
CLOSING REMARKS
Russell K. Skowronek, Ph.D.
Asst. Prof. of Anthropology & Campus Archaeologist
It is a good day to be alive and to be surrounded by so many friends from the Native
American and University communities. As we stand under a bright blue canopy in this verdant
comer of the Santa Clara Valley we are warmed not only by the sunshine of an early spring day
but by the fellowship of a community joining together to celebrate the lives of these three
individuals and the heirs to their legacy, their descendants, the Oh1one people and the other
peoples who call this valley their home today.
(

196

Over the past three years the Santa Clara University Archaeology Research Lab, has
worked closely with the Muwekma Tribe regarding the proper handling of Native American
burials. Through these interactions we have developed for Santa Clara University the" Three
Rs Policy--Respect, Research, Reburial." In this view all parties must respect the position of
the other AND the deceased individuals. There must be constructive discussions that will ensure
that all parties are heard. As an institution of higher education committed to research that will
extend our knowledge of other peoples and eras , Santa Clara wants to take advantage of such
unfortunate discoveries in order to gain for researchers and the general public--whether of Native
American descent or not--more information about Bay Area Native American lifeways.
Ultimately, whether research is conducted or not, reburial will follow in a timely fashion and in a
location that is agreeable to all. Today we see the success of this policy in the form of this
gathering.
Through this relationship we have met three time travelers who have crossed a
millennium to speak to us again about their lives and about their relationships to other members
of their community. Their three year visit to our world has exposed hundreds of people to their
world and to how research can give voice to these honored ancestors. Now while they leave our
physical world they leave behind an educational legacy that will continue to echo across the ages
and touch future generations. It is indeed a good day to be alive.
On behalf of the Santa Clara University Archaeology Research Lab I would like to take
this opportunity to acknowledge the cooperation of a number of individuals and departments.
Chairwoman Loretta Escobar-Wyer of the Esselen Nation, the Native American Heritage
Commission's "Most Likely-Descendent" for this project who guided us during the first days
following this regrettable disco very and who put us in touch with Chairwoman Rosemary
Cambra of the Muwekma Tribe and the Ohlone Families Consulting Service. Their energy and
dedication to educate, combined with that of the other members of the Muwekma Tribe, have
brought the Three Rs to fruition. Thank you one and all . We are also grateful to Mr. John
McCormick and the entire staff of the Santa Clara University Facilities for their hard work and
cooperation during all construction projects. Finally, I wish to acknowledge the Office of the
President, Father Paul Locatelli, S.l., the Assistant to the President, Professor George Giacomini,
the Provost Father Steve Privett, S.l., and our colleagues from many disciplines who have
recognized Santa Clara's rich buried historical legacy and have supported its preservation
through the Archaeology Research Lab.
Thank you again for joining us. This ceremony is now concluded and we wish to invite
you to a luncheon at the Faculty Club.

Yes , the Ohlone are still here , and as partners, we may all join together in uncovering this
important aspect of The Santa Clara Story.
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YOU ARE CORDIALLY INVITED TO ATTEND
ALAMEDA REBURIAL CEREMONY
April 12,1997
The reburial ceremony will bring together the Santa Clara University and Native
American communities to reinter three individuals encountered during the Alameda
Redevelopment Project. In February 1994, three individuals with associated grave
regalia were inadvertently discovered during excavation procedures near the Heafey Law
Library on the campus of Santa Clara University. Owing to a Memorandum of
Understanding with the Muwekrna tribe, analysis of the individuals and regalia expanded
our understanding of the native peoples and their presence in the Santa Clara Valley.
These remains have been carbon 14 dated to 1300 years before the present.
Members of the Muwekma tribe and Esselen Nation will come together to help rebury
these individuals. John McCormick, Santa Clara University Facilities Project Manager
and Dr. Ressell Skowronek, Campus Archaeologist and Assistant Professor of
Anthropology , will preside at the ceremony.
Order of Cermemoy
11:00 am

Gather at the Native Plant Garden, Alameda Mall
Opening remarks - John McCormick
Rosemary Cambra, Chairwoman, Muwekma tribe .
Reburial
Closing remarks - Rtf.;ell Skowronek, Campus Archaeologist & Assistant
Professor of Anthropology

Following the reburial there will be a Luncheon at the Adobe Lodge, Santa Clara
University.
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CA-SCL-755
Burial # 1 was encountered on February 3, 1994
during the Alameda Mall Project.
Santa Clara County Medical Examiner Case # 94-035-009
Archaeological Monitor--Archaeological Resource Management
Most Likely Descendent--Loretta Escobar- Wyer, Esselen Nation
Native American Monitor--Rosemary Cambra, Muwekma Tribe,
Ohlone Families Consulting Services
Campus Archaeologist--Russell Skowronek
Assistant Campus Archaeologist--Julie Wizorek
Physical Anthropologist--Loma Pierce
Santa Clara University President--the Rev. Paul Locatelli, SJ
April 12, 1997

CA-SCL-755
Burial #2 was encountered on February 4 , 1994
during the Alameda NIall Project.
Santa Clara County Medical Examiner Case # 94-035-009
Archaeological Monitor-vArchaeological Resource Management
Most Likely Descendent--Loretta Escobar-Wyer, Esselen Nation
Native American Nionitor--Rosemary Cambra, Muwekma Tribe
Ohlone Families Consulting Services
Campus Archaeologist--Russell Skowronek
Assistant Campus Archaeologist--Julie Wizorek
Ph ysical Anthropologist--Loma Pierce
Santa Clara University President--the Rev. Paul Locatelli, SJ
April 12, 1997

CA-SCL-755
Burial # 3 was encountered on February 4 , 1994
during the Alameda NIall Project.
Santa Clara County Medical Examiner Case # 94-035-009
Archaeological Monitor-Archaeological Resource Management
Most Likely Descendent--Loretta Escobar-Wyer, Esselen Nation
Native American Nlonitor--Rosemary Cambra, Muwekrna Tribe
Ohlone Families Consulting Services
Campus Archaeologist--Russell Skowronek
Assistant Campus Archaeologist--Julie Wizorek
Physical Anthropologist--Lorna Pierce
Santa Clara University President--the Rev. Paul Locatelli, SJ
April 12, 1997
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The Na tive A merican remai ns unco vered th ree yea rs
ago in the A la meda :Hal! we re' pill to rest Sau trday.

Burying the past,
linking the future
By Susan Vogel
It was a cermony that linked the ancient people of the
Santa Clara region with present and future generations.
Saturday, under a hazy blue sky, members of the Santa
Clara University community joined Nat ive American
representatives of the Muwekma Tribe and the Esselen
Nation to rebury three Native American individuals in
the Native Plant Garden along the Alameda Mall.
The burial was performed in a ceremony reflecting
the Native American peoples' preference for simplic ity
and a natural sett ing said Rosemary Cambra of the
Muwekma Tribe and the Ohlone Families Consulting
(P L EAS E TURN TO PAGE 4)

Native American remains reburied
(C O N T I N U E D FROM PAGE 1 )

Services.
Placed in paper boxes, the remains were lowered into a deep
hole . Accompanying the remains were bundles of fresh sage
and "time capsules," containing information on the remains
and a 1997 penny.
Members of the Native American community participating in the burial filed by dropping pinches of tobacco and
other native herbs into the ground. They joined hands in a
circle with the observers and recited the Lord's Prayer. Finally, all those present were offered a cleansing in which a
smoking stick of dried mugwort was passed over the body
and under the feet and pure water was offered to cleanse the
hands and face.
Cambra called the reburial "the highest recognition my
people can receive from the Creator in linking our history
and our past , as well as in guaranteeing us a future . .. .Ir reminds all of us that we are descended of the remains of these
people and are guaran teed a future existence."
The remains , believed to be ancestors of the Ohlone people
who first inhabited the area some 2,500 years ago, were found
on campus in 1994 duri ng excavations on Alameda Mall.
With more than 5,000 individuals from the mission period buried on campus , it is not unusual to encounter remains.
But the remains uncovered by workers in February 1994 appeared different.
The first skeleton, that ofa middle -aged woman, was found

alone. The second two-an adolescent and an adult later determined to be a woman-were in a prehistoric burial position and
were buried with jewelry, including a bracelet of crab claws and
a needle-like pin made of the ribs of a deer.
"We initially thought, from the jewelry, that the two buried
togeth er were about 1,000 years old," said Russell Skowronek,
assoc iate professor of anthropology, who , along with John
McCormick, project manager, oversaw the handling of the remains.
Under the direction ofSkowronek, the remains were analyzed
and submitted for DNA testing. The research revealed that the
remains are approximately 1,300 years old.
It was a significant discovery, Skowronek said , because "it
pushes back the occupation of the campus from approximately
200 years to 1,300. "
The Native American community designated the Uni versity
as the institution to perform research on the remains and established the burial procedures for their reburial on campus, a few
feet away from where they were found.
DNA testing is underway at UC-Davis to determine the gender of the adolescent and is also providing a means to explo re
any family relationships among the three individuals. "T his is
the first time that DNA evidence has been taken from Native
American remains to show this type ofconnection," Skowronek
said. "Another goal of the research is to understand the migra tion of Native American peoples throughout time . The testing
may eventually help us determine when (he Ohlone people first
.
came (0 (he Santa Clara Valley."
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CONTRIBUTORS
Heather Bratt graduated with a BS in anthropology from Santa Clara University in 1997. She worked
as an Archaeology Technician at the Santa Clara University Archaeology Research Lab.
Joseph Chartkoff is Professor of Anthropology at Michigan State University. His Ph.D. is from the
University of California, Los Angeles. He is the author of The Archaeology ofCalifornia.
Margaret A. Graham is Assistant Professor of Anthropology in the Department of Anthropology and
Sociology at Santa Clara University. Her Ph.D. is from Michigan State University
Frederika Kaestle is Assistant Professor of Anthropology in the Department of Anthropology at Indiana
University, Bloomington. Her Ph.D. is from the University of California at Davis.
Nikki Martin graduated with a BS in anthropology from Santa Clara University in 1994. She worked
with ARM of San Jose in 1994 as an intern and worked on the initial descriptions of the grave regalia.
Gerald McKevitt, S.J. is Professor of History in the Department of History at Santa Clara University,
and serves as Campus Historian. He is the author of The University ofSanta Clara.
Randall Milliken, ethnohistorian and archaeologist, penned the definitive study of tribal interaction with
the San Francisco Bay area missions titled, A Time ofLittle Choice. His Ph.D. in anthropology is from
the University of California at Berkeley.
Karen Oeh earned her MA in anthropology from California State University, Chico. Currently she is an
instructor at Foothills Community College.
Lorna C. Pierce works with the Santa Clara County Medical Examiner's Office and is a Lecturer at both
San Jose State University and Santa Clara University. Her Ph.D. in anthropology is from the University
of Tennessee.
Kevin Richlin is an investigator with the Santa Clara County District Attorney 's Office.
Russell K. Skowronek is Associate Professor of Anthropology and Campus Archaeologist at Santa
Clara University. His Ph.D. in anthropology is from Michigan State University. He is the editor of
Telling the Santa Clara Story , Sesquicentennial Voices.
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